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Introduction 

All new tactical vehicles and aircraft are required to be 
evaluated for potential whole-body vibration (WBV) health hazards 
to their crewmembers. This requirement is contained in AR 40-10, 
"Health hazard assessment program in support of the Army materiel 
acquisition decision process." In support of this program, the i i U.S. Army Aeromedical Research Laboratory (USAARL) was requested 
by the U.S. Army Environmental Hygiene Agency (USAEHA) to perform 
a Health Hazard Assessment (HHA) on the Palletized Load System 
(PLS) Truck.* 

The PLS, shown in Figure 1, is a family of all wheel drive 
(10X10) vehicles and trailers that are equipped with material 
handling equipment. The PLS vehicles are designated as follows: 
the Ml074 truck (with a crane), the Ml075 truck (without a 
crane), the Ml076 trailer and the Ml077 flatrack. The PLS is 
capable of attaining a maximum speed of 90.1 km/h and has a range 
of 362 km. 

. 

Figure 1. Palletized Load System Truck. 

* See list of manufacturers. 
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The PLS truck is a Kenworth diesel tractor with a stakebed 
body equipped with the Ml077 cargo "flatrackl' in lieu of a fixed 
truck bed. The trucks have a load capacity of 16.5 tons of 
payload mounted on the flatrack; the truck also can tow an Ml076 
trailer loaded with an additional 16.5 tons of flatrack cargo. 
The flatrack can be lowered to the ground behind the vehicle by 
the driver in the cab using a unique hydraulic system which 
allows a 16.5~ton flatrack to be loaded or unloaded from the cab 
in less than 1 minute. 

The unique loading/unloading capabilities of the PLS 
provide a significant reduction in the time required for the 
issue of cargo. Because of this capability, PLS vehicles are 
employed by artillery transportation units for the supply and 
resupply of ammunition. As such, the PLS will be employed 
primarily over cross-country terrain, where vehicle load, speed, 
and terrain define the conditions for measuring WBV signatures. 

The methods for measuring and analyzing WBV are found in the 
International Organization for Standardization's (ISO) guideline 
entitled "Guide for the evaluation of human exposure to whole- 
body vibration (IS0 2631)." IS0 2631 is reflected in MIL-STD- 
1472D, "Human engineering design criteria for military systems, 
equipment and facilities." The relative severity of the pro- 
cessed WBV signatures are interpreted using the Risk Assessment 
Codes (RAC) found in AR 40-10. These publications, as a set, 
define the criteria used in evaluating the WBV signatures of the 
PLS. 

IS0 2631 identifies three criteria for the evaluation of 
human exposure to WBV which can be described in terms of inten- 
sity, frequency, direction, and duration. These criteria are the 
preservation of comfort, the preservation of working efficiency, 
and the preservation of health or safety. They are known for- 
mally as the reduced comfort boundary (RCB), fatigue-decreased 
proficiency boundary (FDPB), and the exposure limit (EL), 
respectively. 

The RACs, as described in Appendix B of AR 40-10, require 
the classification of a health hazard according to its severity 
and probability. Processing vibration signatures using ISO- 
results in measurements of vibration severity, but does not yield 
a measure of the probability of occurrence. RACs are obtained by 
combining vibration severity with the probability that the test 
condition will occur in a real life scenario. For vibration, 
RACs would be determined for each vibration amplitude for each 
direction and frequency. 
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Methods 

Whole-body vibration data for the PLS truck were collected 
at Aberdeen Proving Ground (APG), Maryland, by Waterways 
Experiment Station (WES) in coordination with the U.S. Army 
Combat Systems Test Activity (USACSTA) and then sent to the 
Response and Tolerance Branch of USAARL for evaluation. A test 
matrix was developed that represented the planned operating 
environment of the PLS truck with respect to terrain type and 
vehicle speed (Table 1). 

Experimental conditions 

The PLS truck was tested over five cross-country test 
courses in a loaded configuration for WBV assessment. These 
courses are part of the APG test track facilities. Paved road 
terrains were not tested since the WBV tolerance results 
typically are higher than those of cross-country terrains. Exact 
characterizations of the cross country-surfaces can be obtained 
from APG (U.S. Army Human Engineering Laboratory, 1991). 

Table 1. 

Test matrix for WBV testing of the PLS truck. 
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The PLS truck was tested using vehicle speeds ranging from 3 
to 20 mph. Specific vehicle speeds were selected to mirror 
likely employment scenarios for each cross-country terrain test 
track. On course 1, the PLS truck was tested at five speeds: 5, 
10, 13, 14, and 15 mph. Course 2 test speeds were 5, 10, and 13 
mph. On the third course, the PLS was tested at five speeds: 5, 
10, 15, 18, and 20 mph. Test speeds were 5, 8, 9, 10, and 13 mph 
on the fourth course. Finally, the PLS was tested on course 5 at 
3, 5, 6, and 7 mph. 

Instrumentation 

Seat accelerations were obtained in the Z-axis (vertical) 
for the driver and passenger seats of the PLS using the WES 
hybrid ride meter. The ride meter captured acceleration signals 
using a microprocessor controlled analog-to-digital (A/D) 
converter, digital input/output controller, and memory. This 
system was connected to four Z-axis aligned accelerometers with 
two of the accelerometers fixed to the passenger and driver seat 
pads, and two of the accelerometers fixed to the Ml hull 
underneath each seat. The accelerometer signals were weighted 
and integrated by the WES hybrid ride meter and then digitized by 
the A/D converter. Processed data was stored in digital format 
on an IBM lap-top computer. A more detailed characterization of 
the instrumentation (U.S. Army Corps of Engineers, 1987) can be 
obtained from Instrumentation Services Division, Waterways 
Experiment Station, Vicksburg, Mississippi 39180-0631. 

Analysis 

Single-axis seat pad vibration data were processed using the 
methods prescribed in IS0 2631 for broadband signals using third- 
octave analysis with weighting. Digitized acceleration signals 
from the z-axis from both the driver and passenger seat pad 
accelerometers were read into a Dolch* model 486 portable 
computer. A USAABL-developed automated analysis program was used 
to produce tabular and graphic plots of the acceleration data. 
These plots (Appendix B) were used to identify vibration exposure 
limits which occurred under projected normal daily operating 
conditions. 

. 

The BACs require classification of the health hazard 
according to the hazard severity and probability. Since the IS0 
2631 standard does not use RACs, the severity of the hazard may 
be reasonably estimated from worst-case exposure before the onset 
of ELs for each vibration frequency and direction. An indicator 
which may be used for the assessment of hazard severity is the 
duration of safe exposure (DSE). The DSE is defined as the 
length of time a person can be exposed to WBV before reaching the 
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health and safety exposure limit (HSEL). Thus, a long DSE 
indicates tolerable WBV, whereas a short DSE indicates severe 
WBV. In order to translate the DSEs to RACs, Table 2 was used to 
define the category (I-IV) of exposure. 

Table 2. 

Hazard severity classification. 

Hazard severity categories are defined as: 

Category I - Catastrophic: Hazard may cause death or 
total loss of a bodily system. 

Category II - Critical: Hazard may cause severe bodily 
injury, severe occupational illness, or major 
damage to a bodily system. 

Category III - Marginal: Hazard may cause minor bodily 
injury, minor occupational illness, or minor 
damage to a bodily system. 

Category IV - Negligible: Hazard would cause less than 
minor bodily injury, minor occupational 
illness, or minor bodily system damage. 

The operational environments of the PLS truck determine the 
likelihood of occurrence, or probability level, of exposure to 
WBV. These levels, identified as levels A through E in AR 40-10, 
with their corresponding operating conditions relevant to the WBV 
signatures in the PLS truck, are listed in Table 3. 

Operating the PLS over cross-country terrains represents the 
primary portion of its mission, therefore, each cross-country 
course was assigned a hazard probability level according to the 
likelihood of actual occurrence. The assignment of the levels 
was based on the severity of the track terrain and the range of 
test speeds. The PLS was tested only for its primary operating 



scenario (cross-country) with no other terrains considered in the 
final determination of RAC. 

Table 3. 

Hazard probability classification. 

Attribute Road/terrain type, operating speed 

Hazard severity categories and levels are used to find the 
RACs for each test condition. Using Table 4, the RACs are found 
at the intersection of the hazard category and hazard probability 
level. The overall RAC is then determined by weighting the 
individual RACs according to the percent of mission time 
represented by the test run, and then averaging and rounding to 
produce a final RAC. 

Table 4. 

RAC determination. 

Hazard I Hazard nrobabilitv levels * 
category 

A B C D E 

I 1 1 1 2 3 

II 1 1 2 3 4 

III 2 3 3 4 5 

IV 3 5 5 5 5 

l 

8 



Results 

The duration of exposure (in hours) necessary to reach the 
HSEL was calculated for all 46 data sets for Z-axis acceleration. 
Since the PLS truck mission requires 10 hours of operation over 
cross-country terrain, the exposure times of less than 10 hours 
were flagged for assessment. 

The RAC categories and levels for each test course were 
determined using Tables 2 and 3. The hazard categories and 
hazard probability levels were combined for each test condition 
using Table 4. The resulting data are shown in Tables 5 and 6 
for driver and passenger, respectively. These results are listed 
in order of DSE for each test condition. The DSE is determined 
from the time required to reach the HSEL (Appendix B) according 
to ISO-2631. The RAC is a measure of the hazard severity of the 
test condition and is based on the DSE, course terrain, and 
speed. 

The worst-case exposure limits for the cross-country test 
courses were determined from each test's lowest DSE. The worst 
case DSEs for course 1 indicate that exposure to WBV be limited 
to 2.1 hours. Course 2 exposure time is limited to 4 hours of 
WBV. The exposure limit for WBV for course 3 was determined to 
be 2 hours. WBV exposure is limited to no more than 2.25 hours 
for course 4. Finally, the exposure limit for course 5 indicates 
that WBV exposure be restricted to 1.4 hours. 

The DSEs below 10 hours ranged from a low of 1.433 and 1.6 
hours and a high of 9.4 and 8.767 hours for driver and passenger, 
respectively. The hazard severity was assigned to each condition 
according to the DSE. These categories consistently were either 
marginal or negligible for both passenger and driver. With the 
combination of marginal or negligible hazard severity and 
exposure probabilities ranging from A to E, the RACs were 
calculated to be predominantly 3s and 5s for both driver and 
passenger. 

As can be seen from Tables 5 and 6, the majority of the 
frequencies at which the exposure limits were reached were at 2 
Hz. In the case of the driver's seat, approximately 82 percent 
of the HSELs that were below 10 hours occurred at a frequency of 
2 Hz, which is outside the range of whole-body resonance 
frequencies (4 to 8 Hz). About 18 percent of the HSELs below 10 
hours for the driver's seat occurred at the edge of whole-body 
resonance at 4 Hz. This pattern was similar for the passenger's 
seat with approximately 78 percent of HSELs below 10 hours 
occurring at 2 Hz and about 11 percent occurring at 4 Hz. 
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Discussion 

For the worst-case scenario for each test course, WBV 
exposure tolerances were lowest for cross-country course 5, with 
limits of 1.433 and 1.6 hours for driver and passenger, 
respectively. Courses 1 and 3 had near equal tolerances with 
course 1 limited to 2.1 hours for the driver and 2.2 hours for 
the passenger, and course 3 being limited to 2 and 2.1 hours for 
driver and passenger, respectively. Courses 1 and 3 were 
followed by course 4 with driver and passenger WBV tolerances of 
2.25 and 2.8 hours, respectively. Course 2 had the highest 
tolerance with 4 and 3.8 hours for driver and passenger, 
respectively. 

Comparison of the exposure limits for passenger and driver 
shows that the differences were slight, indicating that seating 
position had little effect on WBV exposure for the cross-country 
terrain. Also, the majority of the exposure limits for both 
passenger and driver occurred at a frequency of 2 Hz. This 
indicates that WBV does not present a significant health risk to 
the passenger and driver where WBV resonance is concerned because 
the frequency lies outside of the WBV resonance range (4 to 8 
Hz). Another indication that the PLS does not pose a significant 
risk to the crewmembers is the combination of the hazard 
categories and the hazard probability levels. This combination 
resulted in RACs of 3s and 5s which signifies that WBV exposure 
is in the mid-to-low range of probability and severity. 

Conclusion 

Results from this WBV HHA indicate both driver and passenger 
were exposed to a hazard severity-category III (marginal), with a 
Hazard Probability-level C (occasional), for an overall RAC of 3 
(AR 40-lo), during the operation of the PLS. This indicates that 
WBV in the tested PLS truck does not present a significant health 
risk to its crewmembers. However, it is recommended that, under 
normal operating conditions of the PLS, WBV exposure be limited 
to 4 hours in any 24-hour period. 
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Amendix A. 

List of manufacturers. 

Hewlett-Packard Company 
4700 Baylou Boulevard 
Pensacola, FL 32502 

Larson-Davis Laboratories 
280 South Main 
Pleasant Grove, UT 84062 

Oshkosh Truck Corporation 
PO Box 2566 
Oshkosh, WI 54903 

TEAC Corporation of America 
7733 Telegraph Road 
Montebello, CA 90640 
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Armendix B. 

IS0 2631 tables and graphs. 
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USAARL summary of analysis 
per ISO-2631* guideline on RUN-02 P-seat 
whole-body vibration (NW) 

17-MAY-94 13:18:47 

Sensor.... P-seat 
Course.... #3 APO, O-500 feet 
Speed..... 5 mph 
Vehicle... PLS truck 
Date...... May 19, 1992 
Note...... HEA of PLS truck, passenger (seat) 

Third-octave bands with greatest Durations of WBV exposure 
weighted RMS accelerations (m/s2) before reaching IS0 limits* 

(given in hours:minutes) 
x: Longitudinal 

(Hz) actual weighted COMFORT FATIGUE HEALTH 

63.50 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
50.40 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
40.00 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
31.75 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
25.20 0.0000 0.0000 0:Ol 0:Ol 0:Ol 

Y: Transverse 

(Hz) actual weighted COMFORT FATIGUE HEALTH 

63.50 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
50.40 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
40.00 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
31.75 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
25.20 0.0000 0.0000 0:Ol 0:Ol 0:Ol 

2: Vertical 

(Hz) actual weighted COMFORT FATIGUE HEALTH 

2.00 0.6100 0.4313 0:44 5:ll 13312 
3.17 0.2300 0.2048 2:49 14:ll 32:45 
4.00 0.1300 0.1300 5:33 24:47 54:36 
1.00 0.2600 0.1300 5:33 24:47 54:36 
6.35 0.1200 0.1200 6:13 27:15 59:45 

* International Standarda Organization IS0 2631: Comfort . . . Reduced comfort boundary 

Fatigue . . . Fatigue-decreased proficiency boundary 

Health . . . Health and eafety exposure limit 
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I-EEL: Health and safety exposwe limit 
FDPS: Fatlguadecrewd proflciencv boundary 

RCB: Reduced comfort boundary 

x: Longitudinal 

y: Transverse 

RMS: Vibralon R.M.S. acceIewation lmh21 
z: Vertical 

RUN-02 

May 19,1992 

P-seat 

PLS truck 

Course: #3 APG, O-500 feet 
Speed: 5 mph 
Note: HHA of PLS truck, passenger (seat) 



USAARL summary of analysis 
per ISO-2631* guideline on RUN-02 D-seat 
whole-body vibration (WBV) 

17-MAY-94 13:16:47 

Sensor.... D-seat 
Course.... #3 APO, O-500 feet 
Speed..... 5mph 
Vehicle... PLS truck 
Date...... May 19, 1992 
Note...... HHA of PLS truck, driver (seat) 

Third-octave bands with greatest Durations of WBV exposure 
weighted RMS accelerations (m/s2) before reaching IS0 limits* 

(given in hours:minutes) 
X: Longitudinal 

(Hz) actual weighted COMFORT FATIGUE HEALTH 

63.50 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
50.40 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
40.00 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
31.75 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
25.20 0.0000 0.0000 0:Ol 0:Ol 0:Ol 

Y: Transverse 

(Hz) actual weighted COMFORT FATIGUE HEALTH 

63.50 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
50.40 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
40.00 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
31.75 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
25.20 0.0000 0.0000 0:Ol 0:Ol 0:Ol 

z: Vertical 

*I (Hz) actual weighted COMFORT FATIGUE HEALTH 

2.00 0.6700 0.4738 0:36 4:31 11:42 
3.17 0.1800 0.1602 4:05 19:15 43:17 
4.00 0.1400 0.1400 5:oo 22:40 50:21 
1.00 0.2700 0.1350 5:16 23:40 52:30 
7.94 0.1200 0.1200 6:13 27:15 59:45 

* International Standards Organization IS0 2631: comfort . . . Reduced comfort boundary 

Fatigue . . . Fatigue-decreased proficiency boundary 

Health . . . Health and safety exposure limit 
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HSEL He.dthandMfetyexporuehlt x:LcmglMid 
FDPB: Fa@ywdw~profl~bandry 

RCB: Reduced cunfoft banduy 
y: T-arsa 

RMS: vibmuon R.M.S. alxdamtkm WSZ) 
z: Vertical 

RUN-02 

May 19,1992 

D-seat 

PLS truck 

Course: #3 APG, O-500 feet 
Speed: 5 mph 
Note: HHA of PLS truck, driver (seat) 
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USAARLS urnmary of analysis 
per ISO-2631* guideline on 
whole-body vibration (WBV) 

RUN-03 P-SEAT 

17-MAY-94 13:18:47 

Sensor.... P-SEAT 
Course.... #3 APO 
Speed..... 10 mph 
Vehicle... PLS truck 
Date...... May 19, 1992 
Note...... HEA of PLS truck, passenger 

3 

Third-octave bands with greatest 
weighted RMS accelerations (m/s21 

Durations of WBV exposure 
before reaching IS0 limits* 

(given in hours:minutes) 
x: Longitudinal 

(Hz) actual weighted COMFORT FATIGUE HEALTH 

63.50 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
50.40 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
40.00 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
31.75 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
25.20 0.0000 0.0000 0:Ol 0:Ol 0:Ol 

Y: Transverse 

I (Hz) actual weighted COMFORT FATIGUE HEALTH 

63.50 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
50.40 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
40.00 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
31.75 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
25.20 0.0000 0.0000 0:Ol 0:Ol 0:Ol 

2: Vertical 

I (Hz) actual weighted COMFORT FATIGUE HEALTH 

2.00 0.5900 0.4172 - 0:47 5:26 13:48 
1.00 0.5100 0.2550 2:oo 10:41 25:17 
4.00 0.2500 0.2500 2:03 10:57 25:52 
3.17 0.2300 0.2048 2:49 14:ll 32:45 
6.35 0.1900 0.1900 3:ll 15:34 35:41 

l International Standards Organization IS0 2631: Comfort . . . Reduced comfort boundary 

Fatigue . . . Fatigue-decreased proficiency boundary 

Health . . . Health and safety exposure limit 
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RMS: vbmtiin R.M.S. acceleration lrn/S2l 
z: Vertical 

RUN-03 P-SEAT 

May 19,1992 PLS truck 

Course: #3 APG 
Speed: 10 mph 
Note: HHA of PLS truck, passenger 
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USAARL summary of analysis 
per ISO-2631* guideline on RUN-03 D-SNAT 
whole-body vibration (WBV) 

17-MAY-94 13:18:47 

Sensor.... D-SEAT 
Course.... #3 APO 
Speed..... 10 mph 
Vehicle... PLS truck 
Date...... May 19, 1992 
Note...... HHA of PLS truck, driver 

Third-octave bands with greatest Durations of WFW exposure 
weighted RMS accelerations (m/s21 before reaching IS0 limits* 

(given in hours:minutes) 
x: Longitudinal 

(Hz) actual weighted COMFORT FATIGUE HEALTH 

63.50 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
50.40 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
40.00 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
31.75 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
25.20 0.0000 0.0000 0:Ol 0:Ol 0:Ol 

Y: Transverse 

(Hz) actual weighted COMFORT FATIGUE HEALTH 

63.50 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
50.40 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
40.00 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
31.75 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
25.20 0.0000 0.0000 0:Ol 0:Ol 0:Ol 

2: Vertical 

(Hz) actual weighted COMFORT FATIGUE HEALTH 

2.00 0.6200 0.4384 0:42 5:03 12:56 
4.00 0.3400 0.3400 1:13 7:15 17:50 
3.17 0.3600 0.3205 1:21 7:52 19:lO 
1.00 0.5600 0.2800 1:42 9:26 22:37 
6.35 0.2300 0.2300 2:20 12:12 28:32 

l 

l International Standards Organization IS0 2631: Comfort . . . Reduced comfort boundary 
Fatigue . . . Fatigue-dccreaecd proficiency boundary 

Health . . . Health and safety exposure limit 
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X: Lnn@itudind 
y: TranavMI 

RMS: vibration R.M.S. acceleration lmA21 z: Vertical 

RUN-03 D-SEAT 

May 19,1992 PLS truck 

Course: #3 APG 
Speed: 10 mph 
Note: HI-IA of PLS truck, driver 
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USAdRLs ummary of analysis 
per ISO-2631* guideline on 
whole-body vibration (NW) 

RUN-05 P-seat 

17-MAY-94 13:16:48 

Sensor.... P-seat 
Course.... #3 APO 
Speed..... 15 mph 
Vehicle... PLS truck 
Date...... May 19, 1992 
Note...... IIIIA of PLS truck, passenger (seat) 

Third-octave bands with greatest Durations of NW exposure 
weighted RMS accelerations (m/s2) before reaching IS0 limits* 

(given in hours:minutes) 
x: Longitudinal 

(Hz) actual weighted COMFORT FATIGUE HEALTH 

63.50 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
50.40 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
40.00 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
31.75 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
25.20 0.0000 0.0000 0:Ol 0:Ol 0:Ol 

Y: Transverse 

(Hz) actual weighted COMFORT FATIGUE HEALTH 

63.50 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
50.40 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
40.00 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
31.75 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
25.20 0.0000 0.0000 0:Ol 0:Ol 0:Ol 

z: Vertical 

(Hz) actual weighted COMFORT FATIGUE HEALTH I 

4.00 0.5900 0.5900 0:20 3:15 a:45 
2.00 0.7400 0.5233 0:30 3:55 lo:18 3.17 0.4400 0.3917 0:53 5:56 14:56 c 

1.00 0.7500 0.3750 0:59 6:20 15:48 
5.04 0.3100 0.3100 1:25 8:12 20:oo * 

l International Standards Organization IS0 2631: Comfort . . . Reduced comfort boundary 

Fatigue . . . Fatigue-decreased proficiency boundary 

Health . . . Health and safety expoeurc limit 
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HSEL: Health’and safety exposure hit x: LongitudlMl 
FDPB: Fatigue-decresMd proficiency boundary 

RCB: Reducedcomfoftboundary 
y: TraMvMe 

FtMS: Vibratbn R.M.S. acc&ration (m/U z:Vsnicd 

RUN-05 

May 19,1992 

P-seat 

PLS truck 

Course: #3 APG 
Speed: 15 mph 
Note: HHA of PLS truck, passenger (seat) 

25 



USAARL summary of analysis 
per ISO-2631* guideline on 
whole-body vibration (WBV) 

RUN-05 D-seat 

17-MAY-94 13:18:48 

Sensor.... D-seat 
Course.... #3 APO 
Speed..... 15 mph 
Vehicle... PLS truck 
Date...... May 19, 1992 
Note...... HHA of PLS truck, driver (seat) 

Third-octave bands with greatest Durations of WBV exposure 
weighted RMS accelerations (m/s21 before reaching IS0 limits* 

(given in hours:minutes) 
x: Longitudinal 

I (Hz) actual weighted COMFORT FATIGUE HEALTH 

63.50 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
50.40 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
40.00 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
31.75 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
25.20 0.0000 0.0000 0:Ol 0:Ol 0:Ol 

Y: Transverse 

1 (Hz) actual weighted COMFORT FATIGUE HEALTH 

63.50 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
50.40 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
40.00 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
31.75 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
25.20 0.0000 0.0000 0:Ol 0:Ol 0:Ol 

2: Vertical 

I (Hz) actual weighted COMFORT FATIGUE HEALTH 

4.00 0.5000 0.5000 0:32 4:ll lo:56 
2.00 0.7000 0.4950 0:33 4:15 11:03 
1.00 0.7300 0.3650 1:05 6:35 16:20 
5.04 0.3000 0.3000 1:30 8:36 20:47 
7.94 0.2000 0.2000 2:56 14:34 33:36 

l International Standards Organization IS0 2631: Comfort . . . Reduced comfort boundary 

Fatigue . . . Fatigue-decreased proficiency boundary 

Health . . . Health and safety expoeure limit 
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lisn: HedmmdufavexllwoNlmR x:LonQmad 
FDPB: fatlgwdoclwwd ProtkiMcv boundary y: Trawvsne 

RCS: Roduwd wmfcst bomdw 
RMS: Vibration R.M.S. scwluatiorI h/s21 

2: vertical 

RUN-05 

May 19,1992 

D-seat 

PLS truck 

Course: #3 APG 
Speed: 15 mph 
Note: HHA of PLS truck, driver (seat) 
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USAARL summary of analysis 
per ISO-2631* guideline on RUN-08 P-SEAT 
whole-body vibration WBV) 

17-MAY-94 13:18:50 

Sensor.... P-SEAT 
Course.... #3 APO 
Speed..... 18 mph 
Vehicle... PLS truck 
Date...... May 19, 1992 * 

Note...... BEA of PLS truck, passenger 

* 

Third-octave bands with greatest Durations of WBV exposure 
weighted RMS accelerations (m/s') before reaching IS0 limits* 

(given in hours:minutes) 
X: Longitudinal 

(Hz) actual weighted COMFORT FATIGUE HEALTH 

63.50 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
50.40 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
40.00 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
31.75 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
25.20 0.0000 0.0000 0:Ol 0:Ol 0:Ol 

Y: Transverse 

(Hz) actual weighted COMFORT FATIGUE HEALTH 

63.50 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
50.40 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
40.00 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
31.75 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
25.20 0.0000 0.0000 0:Ol 0:Ol 0:Ol 

z: Vertical 

*I (Hz) actual weighted COMFORT FATIGUE HEALTH I 

2.00 1.9200 1.3576 0:Ol 0:44 2:36 
4.00 1.1600 1.1600 0:Ol 1:04 3:19 
3.17 0.8200 0.7300 0:13 2:20 6:33 
5.04 0.6600 0.6600 0:16 2:45 7:31 
6.35 0.5400 0.5400 0:30 3:44 9:52 

l International Standards Organization IS0 2631: Comfort . . . Reducedccmfortboundary 

Fatigue . . . Fatigue-decreased proficiancy boundary 

Health . . . Health and safety exposure limit 
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RMS: vihmtion R.M.S. socslsrstion ImhZl 
z: Vwtksl 

RUN-08 

May 19,1992 

* 

c 

Course: #3 APG 
Speed: 18 mph 
Note: ?fHA of PLS truck, passenger 

P-SEAT 

PLS truck 
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USAARL summary of analysis 
per ISO-2631* guideline on 
whole-body vibration (WBV) 

17-MAY-94 13:16:50 

Sensor.... D-seat 
Course.... #3 APG 
Speed..... 18 mph 
Vehicle... PLS truck 
Date...... May 19, 1992 
Note...... HHA of PLS truck, driver (seat) 

Third-octave bands with greatest Durations of WE3V exposure 
weighted RMS accelerations (m/s2) before reaching IS0 limits* 

(given in hours:minutes) 
x: Longitudinal 

(Hz) actual weighted COMFORT FATIGUE HEALTH 

63.50 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
50.40 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
40.00 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
31.75 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
25.20 0.0000 0.0000 0:Ol 0:Ol 0:Ol 

Y: Transverse 

(Hz) actual weighted COMFORT FATIGUE HEALTH 

63.50 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
50.40 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
40.00 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
31.75 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
25.20 0.0000 0.0000 0:Ol 0:Ol 0:Ol 

2: Vertical 

(Hz) actual weighted COMFORT FATIGUE HEALTH 

4.00 1.4800 1.4800 0:Ol 0:37 2:16 
2.00 2.0100 1.4213 0:Ol 0:40 2:26 
3.17 0.9700 0.8635 0:ll 1:46 5:09 
6.35 0.6200 0.6200 0:18 3:Ol 8:ll 
5.04 0.6200 0.6200 0:18 3:Ol 8:ll 

* International Stendarda Organization IS0 2631: Comfort . . . Reduced comfort boundary 

Fatigue . . . Fatigue-decreased proficiency boundary 

Health . . . Health and safety exposure limit 
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HSEL Haalth and safety e-e Mm* x:Lcu@mmd 
FDPB: Fatlg- ~ofl~ boundsry 

RCB: Reduwd comfort boundary 
y: Transverse 

RMS: Vibmlon R.M.S. accsleration fm/rZl z: vwtlcal 

RUN-08 

Mav19.1992 
D-seat 

PLS truck 

3. 

0 

Course: #3 APG 
Speed: 18 mph 
Note: HHA of PLS truck, driver (seat) 
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USAARLS ummary of analysis 
per ISO-2631f guideline on RUN-10 P-seat 
whole-body vibration (WBV) 

17-MAY-94 13:16:51 

Sensor.... P-seat 
Course.... #3 APO 
Speed..... 20 mph 
Vehicle... PLS truck 
Date...... May 19, 1992 
Note...... HHA of PLS truck, passenger (seat) 

Third-octave bands with greatest Durations of WBV exposure 
weighted RMS accelerations (m/s21 before reaching IS0 limits* 

(given in hours:minutes) 
x: Longitudinal 

(Hz) actual weighted COMFORT FATIGUE HEALTH 

63.50 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
50.40 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
40.00 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
31.75 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
25.20 0.0000 0.0000 0:Ol 0:Ol 0:Ol 

Y: Transverse 

(Hz) actual weighted COMFORT FATIGUE HEALTH 

63.50 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
50.40 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
40.00 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
31.75 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
25.20 0.0000 0.0000 0:Ol 0:Ol 0:Ol 

z: Vertical 

(Hz) actual weighted COMFORT FATIGUE HEALTH 

2.00 2.4400 1.7253 0:Ol 0:28 1:46 
1.00 2.1300 1.0650 0:Ol 1:15 3:47 
4.00 0.7400 0.7400 0:13 2:16 6:26 
6.35 0.6200 0.6200 0:18 3:Ol 8:ll 
3.17 0.5600 0.4985 0:32 4:ll 10:57 

l International Standards Organization IS0 2631: comfort . . . Reduced comfort boundaq 

Fatigue . . . Fatigue-decreaeed proficiency boundary 

Health . . . Health and safety expoeurc limit 
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RUN-l 0 

May 19,1992 

P-seat 

PLS truck 

Course: #3 APG 
Speed: 20 mph 
Note: HHA of PLS truck, passenger (seat) 
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USAARL summary of analysis 
per ISO-2631* guideline on RUN-10 D-seat 
whole-body vibration (WBV) 

17-MAY-94 13:16:51 

Sensor.... D-seat 
Course.... #3 APO 
Speed..... 20 mph 
Vehicle... PLS truck 
Date...... May 19, 1992 
Note...... HHA of PLS truck, driver (seat) 

Third-octave bands with greatest Durations of WBV exposure 
weighted RMS accelerations (m/s21 before reaching IS0 limits* 

(given in hours:minutes) 
x: Longitudinal 

(Hz) actual weighted COMFORT FATIGUE HEALTH 

63.50 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
50.40 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
40.00 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
31.75 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
25.20 0.0000 0.0000 0:Ol 0:Ol 0:Ol 

Y: Transverse 

(Hz) actual weighted COMFORT FATIGUE HEALTH 

63.50 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
50.40 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
40.00 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
31.75 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
25.20 0.0000 0.0000 0:Ol 0:Ol 0:Ol 

z: Vertical 

I (Hz) actual weighted COMFORT FATIGUE! HEALTH I 

2.00 2.3100 1.6334 0:Ol 0:30 1:57 
1.00 2.3200 1.1600 0:Ol 1:04 3:19 
4.00 0.8100 0.8100 0:ll 1:59 5:39 

. 

5.04 0.7800 0.7800 0:12 2:05 5:58 
7.94 0.6400 0.6400 0:16 2:53 7:50 T 

l International Standarda Organization IS0 2631: Comfort . . . Reduced ccmfort boundary 

Fatigue . . . Fatigue-decrcaeed proficiency boundary 

Health . . . Health and safety exposure limit 
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HSELZ Health and saferv mpomJre lb-nil x:Longii 
FDPB: Fatlgwd- proRdeneVW 

RCB: rtadumdcamfortbandary 
y: Transvare 

RMS: vibmth R.M.S. afx&mth hn/sz) z:VWtiCd 

RUN-l 0 

May 19,1992 

D-seat 

PLS truck 

Course: #3 APG 
Speed: 20 mph 
Note: HHA of PLS truck, driver (seat) 
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USAARLs umnary of analysis 
per ISO-2631* guideline on RUN-15 P-seat 
whole-body vibration (NEW) 

1'1~MAY-94 13:18:53 

Sensor.... P-seat 
Course.... #2 APG 
Speed..... 10 mph 
Vehicle... PLS truck 
Date...... May 20, 1992 
Note...... HHA of PLS truck, passenger (seat) 

Third-octave bands with greatest Durations of WBV exposure 
weighted RMS accelerations (m/s21 before reaching IS0 limits* 

(given in hours:minutes) 
x: Longitudinal 

(Hz) actual weighted COMFORT FATIGUE HEALTH 

63.50 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
50.40 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
40.00 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
31.75 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
25.20 0.0000 0.0000 0:Ol 0:Ol 0:Ol 

Y: Transverse 

I (Hz) actual weighted COMFORT FATIGUE HEALTH 

63.50 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
50.40 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
40.00 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
31.75 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
25.20 0.0000 0.0000 0:Ol 0:Ol 0:Ol 

z: Vertical 

I (Hz) actual weighted COMFORT FATIGUE! HEALTH 

2.00 1.2400 0.8768 0:ll 1:44 5:03 
3.17 0.8000 0.7122 0:14 2:26 6:46 
4.00 0.6400 0.6400 0:16 2:53 7:50 
6.35 0.4400 0.4400 0:41 5:03 12:53 
1.00 0.8100 0.4050 0:49 5:41 14:19 

* International Standards Organization IS0 2631: Comfort . . . Reduced comfort boundery 

Fatigue . . . Fatigue-decreased proficiency boundar 

Health . . . Health and safety exposure limit 
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HStX Ho&h and safety exxpowre limit 
FDPB: ktiguadecraased pmficienw boundary 

RCB: Reduced comfort boundary 
RMS: Vibration R.M.S. acceleration (m/s21 

x: Lon@udinal 

Y: Transversa 

z: Vertical 

RUN-l 5 

Mav 20.1992 

P-seat 

PLS truck 

Course: #2 2WG 
Speed: 10 mph 
Note: HHA of PLS truck, passenger (seat) 
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USAARL 8 ummary of analysis 
per ISO-2631* guideline on 
whole-body vibration (NW) 

RUN-15 D-mat 

17-MAY-94 13:18:53 

Sensor.... D-seat 
Course.... #2 APG 
Speed..... 10 mph 
Vehicle... PLS truck ,t 
Date...... Way 20, 1992 
Note...... RHA of PLS truck, driver (seat) 

r 

Third-octave bands with greatest Durations of WBV exposure 
weighted RMS accelerations (m/s2) before reaching IS0 limits* 

(given in hours:minutes) 
x: Longitudinal 

I (Hz) actual weighted COMFORT FATIGUE HFALTH 

63.50 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
50.40 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
40.00 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
31.75 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
25.20 0.0000 0.0000 0:Ol 0:Ol 0:Ol 

Y: Traneverse 

(Hz) actual weighted COMFORT FATIGUE HEALTH 

63.50 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
50.40 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
40.00 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
31.75 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
25.20 0.0000 0.0000 0:Ol 0:Ol 0:Ol 

2: Vertical 

(Hz) actual weighted COMFORT FATIGUE HEALTH 

2.00 1.1600 0.8202 0:ll 1:55 5:33 
4.00 0.4700 0.4700 0:37 4:35 11:49 
1.00 0.8800 0.4400 0:41 5:03 12:53 
3.17 0.4900 0.4362 0:42 5:07 13:oo 
6.35 0.4200 0.4200 0:47 5:24 13:41 

l International Standerds Organization IS0 2631: Comfort . . . Reduced comfort boundary 

Fatigue . . . Fatigue-decreased proficiency boundary 

Health . . . Health and safety exposure limit 
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MEL: Health and safety exposure limit 
FOPS: Fatigue-decreased profkfency boundary 

RCB: Reduced comfort boundary 
RMS: Vibration R.M.S. acceleration lm/sZ) 

x: LonSitudinal 

y: Transverse 

2: Vertical 

RUN-1 5 D-seat 

May 20,1992 PLS truck 

Course: #2 APG 
Speed: 10 mph 
Note: HHA of PLS truck, driver (seat) 
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USAARL summary of analysis 
per ISO-2631" guideline on RUN-17 P-seat 
whole-body vibration (NW) 

ll-MAY-94 13:16:54 

Sensor.... P-seat 
Course.... #2 APO 
Speed..... 13 mph 
Vehicle... PLS truck 
Date...... May 20, 1992 
Note...... EIHA of PLS truck, passenger (seat) 

Third-octave bands with greatest Durations of WBV exposure 
weighted RMS accelerations (m/s21 before reaching IS0 limits* 

(given in hours:minutes) 
x: Longitudinal 

(Hz) actual weighted COMFORT FATIGUE HEALTH 

63.50 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
50.40 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
40.00 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
31.75 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
25.20 0.0000 0.0000 0:Ol 0:Ol 0:Ol 

Y: Transverse 

(Hz) actual weighted COMFORT FATIGUE HEALTH 

63.50 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
50.40 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
40.00 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
31.75 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
25.20 0.0000 0.0000 0:Ol 0:Ol 0:Ol 

z: Vertical 

(Hz) actual weighted COMFORT FATIGUE HEALTH I 

2.00 1.5000 1.0607 0:Ol 1:15 3:48 
3.17 0.9600 0.8546 0:ll 1:49 5:15 
4.00 0.6600 0.6600 0:16 2:45 7:31 t 

1.00 0.9700 0.4850 0:33 4:22 11:22 
6.35 0.4400 0.4400 0:41 5:03 12:53 . 

* International Standards Organization IS0 2631: Comfort . . . Reduced comfort boundery 

Patiguc . . . Fatigue-decreased proficiency boundary 

Health . . . Health and safety expoeure limit 
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HSEL: Health and safety exposure limit 
FDPB: Fatl9wdaoreased proficiency boundary 

RCB: Rem comfort bolmdaw 
RMS: Vibration R.M.S. acceleration b’M2l 

x: Lon9itudinal 

Y: Transverse 

z: vertical 

X 0.00 13.827 
40.00 Y 0.00 13.927 

z 0.12/1.340 

RUN-l 7 P-seat 

May 20,1992 PLS truck 

X 0.00 14.823 
50.40 Y 0.00 14.823 

z 0.07 I 1.660 

x 0.00 16.076 

63.50 ; y&y;; . . 
0.1 1 .o RMWFDPB ratio 10. 
I I I 8 I IIIII 1 I I IIIIJ 

17_MAY-94 13~1954 I I I I ,’ I II 11 I I I, I I I I, I I II ,I 11 1 II 11 ),I”’ 
-20 -10 0 (deciBels) 10 20 

Course: #2 APG 
Speed: 13 mph 
Note: l3H.A of PLS truck, passenger (seat) 
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USAARL summary of analysis 
per ISO-2631* guideline on 
whole-body vibration (NEW) 

I 

RUN-17 D-seat 

17-MAY-94 13:18:54 

1 
Sensor.... D-seat 
Course.... #2 APO 
Speed..... 13 mph 
Vehicle... PLS truck 
Date...... May 20, 1992 
Note...... HHA of PLS truck, driver (seat) 

Third-octave bands with greatest Durations of WBV exposure 
weighted RMS accelerations (m/s21 before reaching IS0 limits* 

(given in hours:minutes) 
x: Longitudinal 

(Hz) actual weighted COMFORT FATIGUE HEALTH 

63.50 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
50.40 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
40.00 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
31.75 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
25.20 0.0000 0.0000 0:Ol 0:Ol 0:Ol 

Y: Transverse 

(Hz) actual weighted COMFORT FATIGUE HEALTH 

63.50 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
50.40 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
40.00 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
31.75 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
25.20 0.0000 0.0000 0:Ol 0:Ol 0:Ol 

z: Vertical 

(Hz) actual weighted COMFORT FATIGUE HEALTH 

2.00 1.4600 1.0324 0:Ol 1:19 3:59 
4.00 0.5900 0.5900 0:20 3:15 8:45 
1.00 1.1600 0.5800 0:22 3:20 8:57 
3.17 0.6000 0.5341 0:30 3:47 lo:oo 
6.35 0.3700 0.3700 1:02 6:26 16:02 

* International Standarda Organization IS0 2631: Comfort . . . Reduced comfort boundary 

Fatigue . . . Fatigue-dccreaeed proficiency boundary 

Health . . . Health and safety exposure limit 
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RUN-l 7 

May 20,1992 

D-seat 

PLS truck 

. 

. 

. 

TI 

X 0.00 13.027 
a.00 Y 0.00 13.027 

2 0.11 II.340 

X 0.00 
50.40 

14.023 
Y 0.00 14.023 
2 0.07 I 1 A80 

x 0.00 19.076 
63.50 Y 0.00 16.076 

2 0.06 12.127 

0.1 1.0 RIvWFDPB ratio 10. 
I I I I #IllI I 1 I IIl,l 

17-y-94 13:18:64 I ” ” I ” ” I ” ” I ” “I”” t ” ” 1 ” ” 1 ” ” 1 

-20 -10 0 (deciBelsI 10 20 

Course: #2 APG 
Speed: 13 mph 
Note: HHA of PLS truck, driver (seat) 
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USAARLS urnmary of analysis 
per ISO-2631* guideline on 
whole-body vibration (WBV) 

I RUN-20 P-seat I 

17-MAY-94 13:18:56 

Sensor.... P-seat 
Course.... #l APO 
Speed..... 5-h 
Vehicle... PLS truck 
Date...... May 20, 1992 
Note...... HHA of PLS truck, passenger (seat) 

Third-octave bands with greatest Durations of WBV exposure 
weighted RMS accelerations (m/s21 before reaching IS0 limits* 

(given in hours:minutes) 
x: Longitudinal 

(Hz) actual weighted COMFORT FATIGUE HEALTH 

63.50 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
50.40 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
40.00 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
31.75 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
25.20 0.0000 0.0000 0:Ol 0:Ol 0:Ol 

Y: Transverse 

(Hz) actual weighted COMFORT FATIGUE HEALTH 

63.50 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
50.40 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
40.00 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
31.75 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
25.20 0.0000 0.0000 0:Ol 0:Ol 0:Ol 

z: Vertical 

(Hz) actual weighted COMFORT FATIGUE HEALTH 

2.00 0.6500 0.4596 0:38 4:43 12:ll 
1.00 0.3400 0.1700 3:45 17:52 40:30 
3.17 0.1500 0.1335 5:20 24:00 53:06 
7.94 0.1100 0.1100 7:Ol 3O:lO 65:37 
6.35 0.1000 0.1000 8:00 33:45 72:45 

l International Standards Organization IS0 2631: comfort . . . Reduced comfort bouudary 
Patiguc . . . Fatigue-decreased proficiency boundary 

Health . . . Health and safety exposure limit 



HSEL: Health and safety exposure limit 
FDI’S: Fati~w-dacreased proflciancy boundary 

RCB: Reduced comfort boundary 
RMS: Vibration R.M.S. acc~Ieration lmh2) 

x 0.00 13.038 31.75 Y 0.00 13.038 
2 0.07 I 1 .DS3 

X 0.00 13.027 

X 0.00 14.023 50.40 Y 0.0014.823 
2 0.0% I 1.003 

x 0.00 16.076 
53.50 Y 0.00 16.076 

2 0.05 I 2.127 

0.1 

RUN-20 

May 20,1992 

P-seat 

PLS truck 

1 .o RMWFDPB ratio 

-20 -10 0 (deciBelsI 

Course: #l APG 
Speed: 5 mph 
Note: HHA of PLS truck, passenger 
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USAARL summary of analysis 
per ISO-2631" guideline on 
whole-body vibration (WHV) 

I RUN-20 D-seat I 

17-MAY-94 13:18:56 

Sensor.... D-seat 
Course.... #l APO 
Speed..... 5mph 
Vehicle... PLS truck 
Date...... May 20, 1992 
Note...... HHA of PLS truck, driver (seat) 

Third-octave bands with greatest Durations of NEW exposure 
weighted RMS accelerations (m/s2) before reaching IS0 limits* 

(given in hours:minutes) 
x: Longitudinal 

(Hz) actual weighted COMFORT FATIGUE HEALTH 

63.50 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
50.40 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
40.00 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
31.75 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
25.20 0.0000 0.0000 0:Ol 0:Ol 0:Ol 

Y: Transverse 

(Hz) actual weighted 

63.50 0.0000 0.0000 
50.40 0.0000 0.0000 
40.00 0.0000 0.0000 
31.75 0.0000 0.0000 
25.20 0.0000 0.0000 

COMFORT FATIGUE HEALTH 

0:Ol 0:Ol 0:Ol 
0:Ol 0:Ol 0:Ol 
0:Ol 0:Ol 0:Ol 
0:Ol 0:Ol 0:Ol 
0:Ol 0:Ol 0:Ol 

2: Vertical 

(Hz) actual weighted COMFORT FATIGUE HEALTH 

2.00 0.7100 0.5020 0:32 4:09 lo*2 
1.00 0.3300 0.1650 3:56 18:32 41:51 
3.17 0.1700 0.1513 4:28 20:37 46:ll 
6.35 0.1200 0.1200 6:13 27:15 59:45 
7.94 0.1100 0.1100 7:Ol 3O:lO 65:37 

l International Standards Organization IS0 2631: comfort Reduced comfort boundary . . . 
Fatigue . . . Fatigue-decreaeed proficiency boundary 

Realth . . . Health and safety exposure limit 

46 



HSEL: Health and safety expcswe limit 
FDF’9: Fatiguedacreased pWkkncy boundary 

RCB: Reduwd ccfnfort boundary 
RMS: Vibration R.M.S. acceleration (m/s21 

x: Longitudhal 

Y: Trallswae 

z: Venical 

RUN-20 D-seat 

May 20,1992 PLS truck 

x 
31.75 

0.00 13.030 
Y 0.00 13.030 
2 0.07 I 1 .OS3 

X 0.00 13.827 

40.00 
; yo;.g . . 

X 
50.40 

0.00 14.823 
Y 0.00 14.823 
2 0.07 I I .000 

x 0.00 I6.079 
63.50 Y 0.001S.07S 

2 0.04 12.127 

0.1 1.0 RMSlFDPB ratio 10. 
I I 1 1 I ,,,,I I I I I II,,I 

17-MAY-94 13:18:6S I I I,, 1 I, I ,, I I I ,, I, ,, I I I, ,, I, ,, I I I I, I I, I 

-20 -10 0 (deciBels) 10 20 

Course: #l APG 
Speed: 5 mph 
Note: HHA of PLS truck, driver (seat) 
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USAARL summary of analysis 
per ISO-2631* guideline on RUN-22 P-seat 
whole-body vibration (NEW) 

17-MAY-94 13:18:57 

Sensor.... P-seat 
Course.... #l APO 
Speed..... 10 mph 
Vehicle... PLS truck 
Date...... May 20, 1992 
Note...... HHA of PLS truck, passenger (seat) 

Third-octave bands with greatest Durations of WBV exposure 
weighted RMS accelerations (m/s21 before reaching IS0 limits* 

(given in hours:minutes) 
x: Longitudinal 

(Hz) actual weighted COMFORT FATIGUE HEALTH 

63.50 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
50.40 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
40.00 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
31.75 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
25.20 0.0000 0.0000 0:Ol 0:Ol 0:Ol 

Y: Transverse 

(Hz) actual weighted COMFORT FATIGUE HEALTH 

63.50 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
50.40 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
40.00 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
31.75 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
25.20 0.0000 0.0000 0:Ol 0:Ol 0:Ol 

2: Vertical 

(Hz) actual weighted COMFORT FATIGUE HEALTH 

2.00 1.3500 0.9546 0:Ol 1:30 4~28 
3.17 0.5100 0.4540 0:40 4:48 12:22 
1.00 0.7300 0.3650 1:05 6:35 16:20 

m 

4.00 0.3100 0.3100 1:25 8:12 20:oo 
6.35 0.2000 0.2000 2:56 14:34 33:36 I 

l International Standarda Organization IS0 2631: comfort Reduced comfort boundary . . . 
Fatigue . . . Fatigue-decreased proficiency boundary 

Health . . . Health and safety exposure limit 



HSELZ Health end safety sxpowre limit 
FDPB: FatiSua-decrewd fwoficiency bwndary 

RCB: Reduced ccmfoll boundary 
MS: Vibration R.M.S. acceleration (m/r21 

x: Longitudinal 
y: Trmsvaue 

2: Vertical 

X 
31.75 

0.00 13.030 
Y 0.0013.038 
2 0.10 I 1 .OS3 

X 0.00 13.827 
40.00 Y 0.00 13.827 

z 0.10 Il.340 

RUN-22 P-seat 

May 20,1992 PLS truck 

X 0.00 14.823 
50.40 Y 0.00 14.823 

2 0.06 I 1 st3a 

x 0.00 16.076 
63.50 Y o.oo/S.o7S 

2 O.OS I 2.127 

0.1 1.0 RMWFDPB ratio 10. 
I I 8 I I ,,IlI I I ,tatJ 

17_MAY-94 13:18:57 I I I I, a I 11, I, 1 I, I I, 1, I I I, ,’ I I I, # I I,, I I a 1 
-20 -10 0 (deciBels) 10 20 

Course: #l APG 
Speed: 10 mph 
Note: HHA of PLS truck, passenger (seat) 
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USMRL summary of analysis 
per ISO-2631* guideline on 
whole-body vibration (WBV) 

RUN-22 D-seat 

17-MAY-94 13:18:57 

Sensor.... D-seat 
Course.... #l APO 
Speed..... 10 mph 
Vehicle... PLS truck 
Date...... May 20, 1992 
Note...... HHA of PLS truck, driver (seat) 

Third-octave bands with greatest Durations of WBV exposure 
weighted RMS accelerations (m/s21 before reaching IS0 limits* 

(given in hours:minutes) 
x: Longitudinal 

I (Hz) actual weighted COMFORT FATIGUE HEALTH 

63.50 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
50.40 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
40.00 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
31.75 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
25.20 0.0000 0.0000 0:Ol 0:Ol 0:Ol 

Y: Transverse 

I (Hz) actual weighted COMFORT FATIGUE HEALTH 
I 

63.50 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
50.40 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
40.00 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
31.75 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
25.20 0.0000 0.0000 0:Ol 0:Ol 0:Ol 

2: Vertical 

(Hz) actual weighted COMFORT FATIGUE HEALTH 

2.00 1.4200 1.0041 0:Ol 1322 4:09 
1.00 0.8400 0.4200 0:47 5:24 13:41 
3.17 0.3700 0.3294 1:17 7:35 18:32 
4.00 0.3000 0.3000 1:30 8:36 20:47 
6.35 0.2000 0.2000 2:56 14:34 33:36 

* International Standards Organization IS0 2631: comfort . . . Reduced ccmlfort boundary 

Fatigue . . . Fatigue-decreased proficiency boundary 

Health . . . Health and safety eqoeure limit 
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HSEL lidth Md ssfsty sxpmvs Ihnlt x:l.o@mdinsl 
FOPB: Fsligmdwessetlprofii~ 

RCB: Reduwd comfwl bcandsly 
y: T-srss 

RMS: Vibration R.M.S. acce4eration tm/sZl z: Vertical 

RUN-22 

May 20,1992 

D-seat 

PLS truck 

x 
31.75 

0.0013.038 
Y 0.0013.038 
2 0.09 I 1 .OS3 

x 0.00 13.027 
40.00 Y 0.00 13.827 

2 0.0911340 

X 
50.40 

0.00 14.023 
Y 0.00 14.823 
2 0.06 I 1 .SSS 

x 0.00 IS.078 
63.50 Y 0.001s.076 

2 0.03 12.127 

0.1 1.0 RMS/FDPB ratio 10. 
I I I ,II#I 6 I I IIll 

17MAY-S4 13:10:67 I 1’ ” I ” ” I ” ” I ” 1’ I ” ” I ” “I”” I 

-20 -10 0 (deciBals) 10 20 

Course: #l APG 
Speed: 10 mph 
Note: HHA of PLS truck, driver (seat) 
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USAARL summary of analysis 
per ISO-2631* guideline on 
whole-body vibration (NEW) 

I RUN-23 P-seat I 

17-MAY-94 13:16:57 

Sensor.... P-seat 
Course.... #l APG 
Speed..... 15 mph 
Vehicle... PLS truck 
Date...... May 20, 1992 
Note...... HHA of PLS truck, passenger (seat) 

Third-octave bands with greatest Durations of NEW exposure 
weighted RMS accelerations (m/s2) before reaching IS0 limits* 

(given in hours:minutes) 
x: Longitudinal 

(Hz) actual weighted COMFORT FATIGUE HEALTH 

63.50 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
50.40 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
40.00 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
31.75 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
25.20 0.0000 0.0000 0:Ol 0:Ol 0:Ol 

Y: Transverse 

(Hz) actual weighted 

63.50 0.0000 0.0000 
50.40 0.0000 0.0000 
40.00 0.0000 0.0000 
31.75 0.0000 0.0000 
25.20 0.0000 0.0000 

COMFORT FATIGUE HEALTH 

0:Ol 0:Ol 0:Ol 
0:Ol 0:Ol 0:Ol 
0:Ol 0:Ol 0:Ol 
0:Ol 0:Ol 0:Ol 
0:Ol 0:Ol 0:Ol 

2: Vertical 

(Hz) actual weighted COMFORT FATIGUE HEALTH 

2.00 2.1300 1.5061 0:Ol 0:36 2:13 
1.00 2.6800 1.3400 0:Ol 0:45 2:40 
3.17 0.9100 0.8101 0:ll 1:59 5:39 
4.00 0.7400 0.7400 0:13 2:16 6:26 
5.04 0.6100 0.6100 0:18 3:05 8:22 

l International Standarda Organization IS0 2631: comfort Re-ducedcomfortboudary . . . 
Fatigue . . . Fatigue-decreased proficiency boundary 

Health . . . Health and safety exposure limit 

. 
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RUN-23 

May 20,1992 

P-seat 

PLS truck 

x Q.OQl3.S27 
40.00 Y 0.0013.827 

2 0.11 11.34Q 

X 
50.40 

0.00 14.823 
Y 0.0014.023 
2 0.1011.680 

x 0.00 l6.076 
63.50 Y o.oo16.076 

2 0.1012.127 
0.1 1.0 RMS/FDPB ratio 10. 
I I I I ,,,,I I I 1 I ,CIII 

17_MAY-94 13:10:67 I I,, I I, I,, I I,, I I I ,, I I, I, I I, I, I1 I I, I I I I 

-20 -10 0 (deciBeis) 10 20 

Course: #l APG 
Speed: 15 mph 
Note: HHA of PLS truck, passenger (seat) 
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USAARL summary of analysis 
per ISO-2631* guideline on 
whole-body vibration (WBV) 

RUN-23 D-seat 

17-MAY-94 13:18:57 

Sensor.... D-seat 
Course.... #l APO 
Speed..... 15 mph 
Vehicle... PLS truck l 

Date...... May 20, 1992 
Note...... HHA of PLS truck, driver (seat) 

f 

Third-octave bands with greatest Durations of WBV exposure 
weighted RMS accelerations (m/s2) before reaching IS0 limits* 

(given in hours:minutes) 
x: Longitudinal 

(Hz) actual weighted COMFORT FATIGUE HEALTH 

63.50 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
50.40 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
40.00 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
31.75 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
25.20 0.0000 0.0000 0:Ol 0:Ol 0:Ol 

Y: Transverse 

(Hz) actual weighted COMFORT FATIGUE HEALTH 

63.50 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
50.40 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
40.00 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
31.75 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
25.20 0.0000 0.0000 0:Ol 0:Ol 0:Ol 

2: Vertical 

(Hz) actual weighted COMFORT FATIGUE HEALTH 

2.00 2.1900 1.5486 0:Ol 0:33 2106 
1.00 2.8500 1.4250 0:Ol 0:40 2:26 
3.17 0.8500 0.7567 0:12 2:13 6:13 
4.00 0.6300 0.6300 0:18 2:57 8:00 
5.04 0.4400 0.4400 0:41 5:03 12:53 

l International Standards Organization IS0 2631: comfort Reduced comfort boundary . . . 
Fatigue . . . Fatigue-decreased proficiency tmmdaq 

Health . . . Health and safety exposure limit 

I f . . 
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HSEL! Health and safety acpowre limit 
FDPS: Fatlgua-dacr~~ed ~oflcleac~ boundary 

RCS: R&NwJ comf0R boulldafy 
RMS: Vibration R.M.S. acmlwatlon (m/s21 

x: Longitudinal 

Y: Transverse 

Z: Vertical 

RUN-23 

May 20, 1992 

D-seat 

PLS truck 

x 0.00 13.827 
40.00 Y 0.00 13.827 

2 0.11 Il.340 

X 0.00 14.023 50.40 Y 0.00 14.823 
2 0.11 Il.688 

x 0.00 IS.076 
53.50 Y 0.00 16.076 

2 0.11 12.127 
0.1 1.0 RMSIFDPB ratio 10. 
I I I 1 I ,,,,I I I I I ,,,I 

17_MAY-a4 13:10:67 I I I I ,’ 1 I I, 1, I I, I I I I, I, I I ,a I1 I,, I I I ,I I I I, 
-20 -10 0 (deciBels) 10 20 

Course: #l APG 
Speed: 15 mph 
Note: HHA of PLS truck, driver (seat) 
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USAARL summary of analysis 
per ISO-2631* guideline on 
whole-body vibration (WHV) 

RUN-26 P-seat 

I'I-MAY-94 13:18:59 

Sensor.... P-seat 
Course.... #l APO 
Speed..... 13 mph 
Vehicle... PLS truck 
Date...... May 20, 1992 
Note...... HHA of PLS truck, passenger (seat) 

Third-octave bands with greatest Durations of WBV exposure 
weighted RMS accelerations (m/s21 before reaching IS0 limits* 

(given in hours:minutes) 
x: Longitudinal 

(Hz) actual weighted COMFORT FATIGUE HEALTH 

63.50 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
50.40 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
40.00 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
31.75 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
25.20 0.0000 0.0000 0:Ol 0:Ol 0:Ol 

Y: Transverse 

I (Hz) actual weighted COMFORT FATIGUE HEALTH 

63.50 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
50.40 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
40.00 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
31.75 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
25.20 0.0000 0.0000 0:Ol 0:Ol 0:Ol 

2: Vertical 

(Hz) actual weighted COMFORT FATIGUE HEALTH 

2.00 1.0700 0.7566 0:12 2:13 6:13 
3.17 0.7800 0.6944 0:14 2:31 7:Ol 
1.00 1.3800 0.6900 0:15 2:33 7:05 
4.00 0.4300 0.4300 0:44 5:13 13:15 
2.52 0.3200 0.2540 2:oo lo:42 25:25 

* International Standards Organization IS0 2631: Comfort . . . Reduced comfort boundary 

Fatigue . . . Fatigue-decreased proficiency boundary 

Health . . . Health and safety exposure limit 
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HSB: kk&hmdsafetyaposumlimit x:LoqJmMd 
FDPR Fati~usdpoRdencyboudny 

RCB: F&dumd ccmfort bomdq 
y: Tmnswaa 

RMS: Vibration R.Y.S. acceleration (mls2J z: Vwtlcal 

X 0.00 13.027 
a.00 Y 0.00 13.027 

2 0.11 Il.340 

X 0.00 14.023 
50.40 Y 0.00 14.023 

2 0.11 I 1.088 

x 0.00 16.076 
63.50 Y 0.00 16.070 

2 0.07 12.127 

17-MAY-94 13:18:69 

RUN-26 P-seat 

May 20,1992 PLS truck 

0.1 1.0 RMEVFDPB ratio 10. 

-20 -10 0 

Course: #l APG 
Speed: 13 mph 
Note: ImA of PLS truck, 
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USAARL sumnary of analysis 
per ISO-2631* guideline on 
whole-body vibration (NEW) 

I RUN-26 D-seat I 

17-MAY-94 x3:18:59 

Sensor.... D-seat 
Course.... #l APG 
Speed..... 13 mph 
Vehicle... PLS truck 
Date...... May 20, 1992 
Note...... HHA of PLS truck, driver (seat) 

Third-octave bands with greatest Durations of NHV exposure 
weighted RMS accelerations (m/s21 before reaching IS0 limits* 

(given in hours:minutes) 
x: Longitudinal 

(Hz) actual weighted COMFORT FATIGUE HEALTH 

63.50 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
50.40 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
40.00 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
31.75 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
25.20 0.0000 0.0000 0:Ol 0:Ol 0:Ol 

Y: Transverse 

(Hz) actual weighted 

63.50 0.0000 0.0000 
50.40 0.0000 0.0000 
40.00 0.0000 0.0000 
31.75 0.0000 0.0000 
25.20 0.0000 0.0000 

COMFORT FATIGUE HEALTH 

0:Ol 0:Ol 0:Ol 
0:Ol 0:Ol 0:Ol 
0:Ol 0:Ol 0:Ol 
0:Ol 0:Ol 0:Ol 
0:Ol 0:Ol 0:Ol 

z: Vertical 

(Hz) actual weighted COMFORT FATIGUE HEALTH 

2.00 1.1200 0.7920 0:ll 2:02 5:50 
1.00 1.4800 0.7400 0:13 2:16 6:26 
3.17 0.7600 0.6766 0:15 2:39 7:16 
4.00 0.4600 0.4600 0:37 4:43 12:ll 
6.35 0.3300 0.3300 1:16 7:33 18:30 

* International Standards Oryanization IS0 2631: comfort Reducedcomfortbomdary . . . 
Fatigue . . . Fatigue-decreased proficiency boundaq 

Health . . . Health and safety exposure limit 
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HSU: Ha&h end safety exposure limit 
FDPB: Fatiguedecrrased profldency boundary 

RCB: Aedumd cmltoft boundary 
RMS: Vibration R.M.S. aa&mtbn lm/s21 

. 

. 

x 0.00 13.827 

40.00 ; p$;.g . . 

RUN-26 D-seat 

May 20,1992 PL9 truck 

X 0.00 14.823 
50.40 Y 0.00 14.823 

2 0.11 11.608 

x 0.00 16.076 
63.50 Y 0.00 16.076 

2 0.07 12.127 ’ 0.1 1.0 RMSFDPB ratio 10. 
I , L I ,,,,I I 1 I II,ll 

17_MAY-94 13:18:69 11, I, I IV I, I I I I, b I I I, I I II, 18 11, 11 11 I ’ 1 ” 
-20 -10 0 (deciBels) 10 20 

Course: #l APG 
Speed: 13 mph 
Note: HHA of PLS truck, driver (seat) 
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USAARL summary of analysis 
per ISO-2631* guideline on 
whole-body vibration (WBV) 

RUN-27 P-seat 

17-MAY-94 13:18:59 

Sensor.... P-seat 
Course.... #l APG 
Speed..... 14 mph 
Vehicle... PLS truck 
Date...... May 20, 1992 
Note...... HHA of PLS truck, passenger (seat) 

Third-octave bands with greatest Durations of WBV exposure 
weighted RMS accelerations (m/s21 before reaching IS0 limits* 

(given in hours:minutes) 
x: Longitudinal 

(Hz) actual weighted COMFORT FATIGUE HEALTH 

63.50 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
50.40 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
40.00 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
31.75 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
25.20 0.0000 0.0000 0:Ol 0:Ol 0:Ol 

Y: Transverse 

(Hz) actual weighted COMFORT FATIGUE HEXLTH 

63.50 0.0000 0.0000 0:Ol '0:Ol 0:Ol 
50.40 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
40.00 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
31.75 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
25.20 0.0000 0.0000 0:Ol 0:Ol 0:Ol 

2: Vertical 

I (Hz) actual weighted COMFORT FATIGUE HEALTH 

2.00 2.0600 1.4566 0:Ol 0:37 2:20 
3.17 0.8100 0.7211 0:13 2:23 6:39 
4.00 0.6300 0.6300 0:18 2:57 8:00 
1.00 1.2600 0.6300 0:18 2~57 8:00 
6.35 0.4200 0.4200 0:47 5:24 13:41 

l International Standards Organiration IS0 2631: comfort . . . Reduced comfort imundary 

Fatigue . . . Fatigue-decreased proficiency boundary 

Health . . . Health and safety exposure limit 

, 
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HSSLZ tidthMds8fotycJxpoBwolimit x: Lolgmdd 
FOFB Fatigue-&cremd~oRclencybovldsry 

RCB: hthlced comfcat bumdaly 
y:TV 

RMS: Vibration R.M.6. accdaratlon fmh21 z:VMtid 

RUN-27 

May 20,1992 

P-seat 

PLS truck 

X 0.00 
50.40 

14.623 
Y 0.00 14.623 
2 0.11 11.680 

x 0.00 16.076 
63.50 Y 0.0016.076 

2 0.10 12.127 

0.1 1 .o RMSlFDPB ratio 10. 

Course: #l APG 
Speed: 14 mph 
Note: HHA of PLS truck, passenger (seat) 
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USAARLS umnlary of analysis 
per ISO-2631* guideline on 
whole-body vibration (WFW) 

RUN-27 D-seat 

17-MAY-94 13:18:59 

Sensor.... D-seat 
Course.... #l APQ 
Speed..... 14 mph 
Vehicle... PLS truck 
Date...... May 20, 1992 
Note...... HHA of PLS truck, driver (seat) 

Third-octave bands with greatest Durations of NW exposure 
weighted RMS accelerations (m/s2) before reaching IS0 limits* 

(given in hours:minutes) 
x: Longitudinal 

(Hz) actual weighted COMFORT FATIGUE HEALTH 

63.50 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
50.40 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
40.00 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
31.75 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
25.20 0.0000 0.0000 0:Ol 0:Ol 0:Ol 

Y: Transverse 

(Hz) actual weighted COMFORT FATIGUE HEALTH 

63.50 0.0000 0.0000 OIOl 0:Ol 0:Ol 
50.40 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
40.00 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
31.75 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
25.20 0.0000 0.0000 0:Ol 0:Ol 0:Ol 

2: Vertical 

I (Hz) actual weighted COMFORT FATIGUE HEALTH I 

2.00 2.1600 1.5274 0:Ol 0:34 a:10 
1.00 1.3000 0.6500 0:16 2:48 7:41 
3.17 0.6900 0.6143 0:18 3:03 8:18 

I 

4.00 0.5900 0.5900 0:20 3:15 8:45 
5.04 0.5100 0.5100 0:30 4:03 lo:38 c 

l International Standarda Organization IS0 2631: Comfort . . . Reduced comfort boundary 

Fatigue . . . Fatigue-decreaeed proficiency boundary 

Health . . . Health and safety exposure limit 
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HSEL: Health and safety mposurs limit 
FDP9: Fatipue-dscreti fmfkiency boundary 

RCB: RMllJcsd Comfoft bcmdary 
RMS: Vibration R.M.S. accelemtkn bn/sZl 

x: Lofgitudinal 

Y: Transverse 

z: vwtkal 

x 0.00 14.823 
50.40 Y 0.00 14.823 

2 0.12 Il.688 

x 0.00 18.076 
63.50 Y 0.0019.078 

2 0.11 12.127 

0.1 

RUN-27 

May 20,1992 

D-seat 

PLS truck 

1.0 RMWFDPB ratio 

Course: #l APG 
Speed: 14 mph 
Note: HHA of PLS truck, driver (seat) 
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USAARL 8 wnmary of analysis 
per ISO-2631* guideline on RUN-33 P-seat 
whole-body vibration (WBV) 

17-M&Y-94 13:19:02 

Sensor.... P-seat 
Course.... #5 APO 
Speed..... 5 mph 
Vehicle... PLS truck * 
Date...... May 20, 1992 
Note...... HHA of PLS truck, passenger (seat) 

l 

Third-octave bands with greatest Durations of WBV exposure 
weighted RMS accelerations (m/s21 before reaching IS0 limits* 

(given in hours:minutes) 
x: Longitudinal 

(Hz) actual weighted COMFORT FATIGUE HEALTH 

63.50 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
50.40 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
40.00 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
31.75 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
25.20 0.0000 0.0000 0:Ol 0:Ol 0:Ol 

Y: Transverse 

(Hz) actual weighted COMFORT FATIGUE HEALTH 

63.50 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
50.40 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
40.00 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
31.75 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
25.20 0.0000 0.0000 0:Ol 0:Ol 0:Ol 

2: Vertical 

(Hz) actual weighted COMFORT FATIGUE HEALTH 

2.00 1.2400 0.8768 0:ll 1:44 5:03 
1.00 1.2400 0.6200 0:18 3:Ol 8:ll 
3.17 0.5400 0.4807 0:34 4:26 11:30 
4.00 0.3500 0.3500 1:09 6:58 17:13 
6.35 0.3300 0.3300 1:16 7:33 18:30 

Reduced comfort boundary l International Standards Organization IS0 2631: cornfort . . . 
Fatigue . . . 
Health . . . 

Fatigue-decreaeed proficiency boundary 

Health and safety exposure limit 
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HSEL: Hdth and safety expostm hit x: Lln@tudlMl 
FOPB: Fatlgwdecrensedprofld~boundwy 

RCB: fladucdcanfortboundary 
Y: Tr- 

RMS: vibmhnl R.M.S. acc&mtlon blls2l z:VsMal 

X 0.00 13.927 

RUN-33 P-seat 

May 20,1992 PLS truck 

X 0.00 14.923 
50.40 Y 0.90 14.923 

2 0.10 Il.609 

x 0.00 l6.070 
63.50 Y 0.0010.070 

2 0.00 I 2.127 

0.1 1 .o RMSlFDPB ratio 10. 
I I I ,,,#I I I I ,,8II 

17_MAY-94 13:19:02 I I I I, I a I r , I I 11, I II 1, 11 II,Il 11 ,I 1 ” I ““I 

-20 -10 0 (deciBelsI 

Course: #5 APG 
Speed: 5 mph 
Note: HH?I of PLS truck, passenger 

65 
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USAARL summary of analysis 
per ISO-2631* guideline on RUN-33 D-seat 
whole-body vibration (WHV) 

17-MAY-94 13:19:02 

Sensor.... D-seat 
Course.... #5 APG 
Speed..... 5 mph 
Vehicle... PLS truck 
Date...... May 20, 1992 
Note...... HHA of PLS truck, driver (seat) 

Third-octave bands with greatest Durations of WHV exposure 
weighted RMS accelerations (m/s21 before reaching IS0 limits* 

(given in hours:minutes) 
x: Longitudinal 

(Hz) actual weighted COMFORT FATIGUE HEALTH 

63.50 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
50.40 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
40.00 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
31.75 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
25.20 0.0000 0.0000 0:Ol 0:Ol 0:Ol 

Y: Transverse 

(Hz) actual weighted COMFORT FATIGUE HEALTH 

63.50 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
50.40 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
40.00 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
31.75 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
25.20 0.0000 0.0000 0:Ol 0:Ol 0:Ol 

2: Vertical 

(Hz) actual weighted COMFORT FATIGUE HEALTH 

2.00 1.0900 0.7707 0:12 2:09 6:03 
1.00 1.0700 0.5350 0:30 3:46 lo:oo 
3.17 0.5100 0.4540 0:40 4:48 12:22 
4.00 0.3400 0.3400 1:13 7:15 17:50 
6.35 0.2800 0.2800 1:42 9:26 22:37 

l International Standarde Organization IS0 2631: comfort . . . Reduced comfort boundary 

Fatigue . . . Fatigue-decreased proficiency boundary 

Health . . . Health and safety exposure limit 



HSELz Health and safety exposure limit 
FDPB Fatigue-decreased profidency boundafy 

RCB: Reduced camfort boundary 

x: Lon@udiMl 

y: Tranwsne 

RMS: vibmtim R.M.S. ecc*mtion bll/r21 z: Vmticrl 

RUN-33 D-seat 

May 20,1992 PLS truck 

X 0.00 13.827 
40.00 Y Q.0Q13.827 

2 0.11 II.340 

X 0.00 14.023 
50.40 Y 0.00 14.823 

2 0.08 I 1.008 

x 0.00 16.078 
63.50 Y 0.00 16.078 

2 0.07 12.127 
0.1 1.0 RMSlFDPB ratio 10. 

I I 1 I IIIII I I 1 I8lIII 
17_MAY-94 13:19:02 I, t 1 I II I I 11 II I ,r 1 I I, II I I ,’ 14 I, 11 11 I f 11 1 I 

-20 -10 0 (deciBels) 10 20 

Course: #5 APG 
Speed: 5 mph 
Note: HHA of PLS truck, driver (seat) 
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USAARL summary of analysis 
per ISO-2631* guideline on 
whole-body vibration (WBV) 

I RUN-34 P-seat I 

17-MAY-94 13:19:03 

Sensor.... P-seat 
Course.... #5 APG 
Speed..... 7 mph 
Vehicle... PLS truck 
Date...... May 20, 1992 
Note...... EEA of PLS truck, passenger (seat) 

Third-octave bands with greatest Durations of WBV exposure 
weighted RMS accelerations (m/s21 before reaching IS0 limits* 

(given in hours:minutes) 
x: Longitudinal 

(Hz) actual weighted COMFORT FATIGUE HEALTH 

63.50 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
50.40 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
40.00 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
31.75 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
25.20 0.0000 0.0000 0:Ol 0:Ol 0:Ol 

Y: Transverse 

(Hz) actual weighted COMFORT FATIGUE HEALTH 

63.50 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
50.40 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
40.00 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
31.75 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
25.20 0.0000 0.0000 0:Ol 0:Ol 0:Ol 

2: Vertical 

I (Hz) actual weighted COMFORT FATIGUE HEALTH 

2.00 2.5900 1.8314 0:Ol 0322 1:36 
1.00 2.9400 1.4700 0:Ol 0:37 2:17 
5.04 0.6600 0.6600 0:16 2:45 7:31 
3.17 0.7200 0.6410 0:16 2:53 7:50 
6.35 0.5800 0.5800 0:22 3:20 8:57 

+ International Standarde Organization IS0 2631: comfort . . . Reduced ccmfort lxnmdary 

Fatigue . . . Fatigue-decreased proficiency boundary 

Health . . . Realth and safety expaeure limit 



HSU: He&h and UfaY exposure hit 
FDP& Fatl~uedwemed wofkkacy boundary 

RCB: fiedwed comfort boundary 
MS: Vibration R.M.S. acceIwation (m/s21 

x 0.00 I3.027 
a.00 Y 0.00 13.827 

2 0.1211.340 

x 0.00 14.823 
50.40 Y 0.00 14.823 

2 0.11 I l.SSS 

x 0.00 16.076 
63.90 Y 0.00 /S.o7e 

2 0.09 I 2.127 

0.1 

RUN-34 

May 20,1992 

P-seat 

PLS truck 

1 .o RMS/FDPB ratio 

Course : #5 APG 
Speed: 7 mph 
Note: HHA of PLS truck, passenger (seat) 
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USAARL summary of analysis 
per ISO-2631* guideline on 
whole-body vibration (WBV) 

RUN-34 D-seat 
I 

17-MAY-94 13:19:03 

Sensor.... D-seat 
Course.... #SAP0 
Speed..... 7 mph 
Vehicle... PLS truck 
Date...... May 20, 1992 
Note...... EIHA of PLS truck, driver (seat) 

Third-octave bands with greatest Durations of NEW exposure 
weighted RMS accelerations (m/s21 before reaching IS0 limits* 

(given in hours:minutes) 
x: Longitudinal 

(Hz) actual weighted COMFORT FATIGUE! HEALTH 

63.50 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
50.40 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
40.00 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
31.75 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
25.20 0.0000 0.0000 0:Ol 0:Ol 0:Ol 

Y: Transverse 

(Hz) actual weighted 

63.50 0.0000 0.0000 
50.40 0.0000 0.0000 
40.00 0.0000 0.0000 
31.75 0.0000 0.0000 
25.20 0.0000 0.0000 

COMFORT FATIGUE HEALTH 

0:Ol 0:Ol 0:Ol 
0:Ol 0:Ol 0:Ol 
0:Ol 0:Ol 0:Ol 
0:Ol 0:Ol 0:Ol 
0:Ol 0:Ol 0:Ol 

2: Vertical 

(Hz) actual weighted COMFORT FATIGUE HEALTH 

2.00 2.7600 1.9516 0:Ol 0:18 1:25 
1.00 3.0600 1.5300 0:Ol 0:34 2:lO 
3.17 0.8800 0.7834 0:12 2:04 5:56 
6.35 0.7600 0.7600 0:12 2:12 6:ll 
5.04 0.5700 0.5700 0:24 3~27 9:ll 

l International Standards Organization IS0 2631: Comfort Reduced comfort boundary . . . 

d 

I 
I 

Fatigue . . . Fatigue-decreased proficiency boundary 

Heelth . . . Health end safety expoeure limit 
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HSELI Health and safW exposure limit 
FDPB: Fatiguedaa~ fwofidency bowdry 

RCB: Reduced Comfort bolmdafy 
RMS: Vibration R.M.S. acceleration (m/s21 

x: LongitudiMl 

y: Transverse 

z: vertical 

RUN-34 D-seat 
Mav 3n lQqP7 PI _c trllrrlr 

X 0.00 13.827 
40.00 Y 0.00 13.827 

2 0.12 Il.340 

X 
80.40 

0.00 14.823 
Y 0.00 14.823 
2 0.12 Il.688 

x 0.00 16.076 
63.50 Y O.OOIS.O~S 

2 0.09 12.127 

0.1 1 .o RMWFDPB ratio 10. 
I I I I ,,III I I I ,ltII 

17MAY-94 13:19:03 11 I,, I I I I, I I I I ,I # I,, I I I I, I I I I, r I I I ,I I I II 

-20 -10 0 (deciBels) 10 20 

Course: #5 APG 
Speed: 7 mph 
Note: HHA of PLS truck, driver (seat) 
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USML8 Urnmaw Of aIlalySi8 
per ISO-2631* guideline on 
whole-body vibration (NW) 

I RUN-35 P-seat I 

17-MAY-94 13:19:03 

Sensor.... P-seat 
Course.... #5 APO 
Speed..... 6 mph 
Vehicle... PLS truck 
Date...... May 20, 1992 
Note...... HHA of PLS truck, passenger (seat) 

Third-octave bands with greatest Durations of WHV exposure 
weighted RMS accelerations (m/s21 before reaching IS0 limits* 

(given in hours:minutes) 
x: Longitudinal 

(Hz) actual weighted COMFORT FATIGUE HEALTH 

63.50 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
50.40 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
40.00 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
31.75 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
25.20 0.0000 0.0000 0:Ol 0:Ol 0:Ol 

Y: TraIISVerBe 

(Hz) actual weighted COMFORT FATIGUE HEALTH 

63.50 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
50.40 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
40.00 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
31.75 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
25.20 0.0000 0.0000 0:Ol 0:Ol 0:Ol 

z: Vertical 

(Hz) actual weighted COMFORT FATIGUE HEALTH 

1.00 3.0900 1.5450 0:Ol 0:33 2:08 
2.00 1.5400 1.0889 0:Ol 1:12 3:41 
3.17 0.8700 0.7745 0:12 2:08 6:Ol 
6.35 0.6300 0.6300 0:18 2:57 8:00 
4.00 0.5200 0.5200 0:30 3:57 10:22 

l International Standards Organization IS0 2631: Comfort . . . Reduced comfort boundary 

Fatigue . . . Fatigue-decreesed proficiaxy boundary 

Health . . . Health end eafety exposure limit 
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HSa: Health and safety mtpowre limit x: LmgitudhMl 
FOPB: Fati- ~ofkie~ bmmdmy 

RCB: Reduced canfort bwndnlv 
y: T-.sma 

RMS: Vibratim R.M.S. ot2demh Imls21 z: vmtid 

RUN-35 

Mav 20.1992 
P-seat 

PLS truck 

x 0.00 13.827 
40.00 Y 0.00 13.627 

2 0.1211.340 

X 0.00 14.623 50.40 Y 0.00 14.623 
2 0.12 Il.800 

x 0.00 16.076 
63.50 Y 0.0o/6.076 

2 0.10 12.127 

0.1 1.0 RMWFDPB ratio 10. 
I I I I ,,,,I I I I I1111 

17MAY-64 13:19:03 I I I, I I I I, I I I I ,, I I ,, I I I I ,, I I ,, I I I I,, I I, 

-20 -10 0 (deciBelsI 10 20 

Course: #5 APG 
Speed: 6 mph 
Note: HHA of PIA truck, passenger (seat) 
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USAARL summary of analysis 
per ISO-2631* guideline on 
whole-body vibration (WBV) 

RUN-35 D-seat 

17-MAY-94 13:19:03 

Sensor.... D-seat 
Course.... #5 APO 
Speed..... 6 mph 
Vehicle... PLS truck 
Date...... May 20, 1992 
Note...... HHA of PLS truck, driver (seat) 

Third-octave bands with greatest Durations of WBV exposure 
weighted RMS accelerations (m/s21 before reaching IS0 limits* 

(given in hours:minutes) 
x: Longitudinal 

(Hz) actual weighted COMFORT FATIGUE HEALTH 

63.50 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
50.40 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
40.00 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
31.75 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
25.20 0.0000 0.0000 0:Ol 0:Ol 0:Ol 

Y: Transverse 

(Hz) actual weighted 

63.50 0.0000 0.0000 
50.40 0.0000 0.0000 
40.00 0.0000 0.0000 
31.75 0.0000 0.0000 
25.20 0.0000 0.0000 

COMFORT FATIGUE HEALTH 

0:Ol 0:Ol 0:Ol 
0:Ol 0:Ol 0:Ol 
0:Ol 0:Ol 0:Ol 
0:Ol 0:Ol 0:Ol 
0:Ol 0:Ol 0:Ol 

2: Vertical 

(Hz) actual weighted COMFORT FATIGUE HEALTH 

2.00 2.3400 1.6546 0:Ol 0:30 1:53 
1.00 3.0700 1.5350 0:Ol 0:33 2:09 
3.17 0.8700 0.7745 0:12 2:08 6:Ol 
4.00 0.5000 0.5000 0:32 4:ll lo:56 
7.94 0.4800 0.4800 0:34 4:26 11:30 

* International Standarde Organization IS0 2631: Comfort Reduced comfort boundary . . . 

Fatigue . . . Patigue-decreased proficiency boundary 

Health . . . Health and safety exposure limit 
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HSU: Health and safety expoaurs limit 
FW9: Fat@uedecreesd pmfkiancy boundary 

RCB: Reduced comfort boundary 
RMS: Vibration R.M.S. acceleration (mk.2) , 

x: Longitudinal 

y: Transv~~ 

z: Vertitz!d 

RUN-35 D-seat 

Mav 20,1992 PLS truck 

r 

* 

P 

l 

X 0.00 13.827 

40.00 
; o”.y1”.;,’ . . 

X 
50.40 

0.00 14.023 
Y 0.00 14.823 
2 0.13 I 1.088 

x 0.00 16.076 
63.50 Y 0.0016.076 

2 0.10 I 2.127 
0.1 1 .o RMSIFDPB ratio 10. 

1 I , I ,,III I I I IIIII 
17-MAY-94 13:19:03 I I I I, II I ti, I I b 1, I II I,11 11 ,I 1 ’ 1 I”’ n I”” 

-20 -10 0 (deciBels) 10 20 

Course: #5 APG 
Speed: 6 mph 
Note: HHA of PLS truck, driver (seat) 
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USAARL summary of analysis 
per ISO-2631* guideline on 
whole-body vibration (WBV) 

17-MAY-94 13:19:04 

Sensor.... P-seat 
Course.... #4 APO 
Speed..... 10 mph 
Vehicle... PLS truck !: 
Date...... May 21, 1992 
Note...... HHA of PLS truck, passenger (seat) 

f 

Third-octave bands with greatest 
weighted RMS accelerations (m/s2) 

Durations of WHV exposure 
before reaching IS0 limits* 

(given in hours:minutes) 
x: Longitudinal 

(Hz) actual weighted COMFORT FATIGUE HEALTH 

63.50 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
50.40 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
40.00 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
31.75 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
25.20 0.0000 0.0000 0:Ol 0:Ol 0:Ol 

Y: Transverse 

(Hz) actual weighted COMFORT FATIGUE HEALTH 

63.50 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
50.40 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
40.00 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
31.75 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
25.20 0.0000 0.0000 0:Ol 0:Ol 0:Ol 

z: Vertical 

(Hz) actual weighted COMFORT FATIGUE HEALTH 

4.00 0.4800 0.4800 0:34 4:26 llt30 
3.17 0.4700 0.4184 0:47 5:24 13:45 
2.00 0.5900 0.4172 0:47 5:26 13:48 
5.04 0.3100 0.3100 1:25 8:12 20:oo 
6.35 0.2700 0.2700 1:49 9:53 23:37 

l International Standards Organization IS0 2631: Comfort Reduced comfort boundary . . . 
Fatigue . . . Fatigue-decreased proficiency boundary 

Health . . . Health and safety exposure limit 
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MEL: Heslth and safety uposum limit x: LongltudlMl 
FOFB: Fm profklency boundary 

RCB: Reduced MmfoR boundary 
y: Trmlavene 

MS: Vibration R.M.S. accdsmti~~~ lmk21 z: Vartiwl 

RUN-36 

May 21, 1992 

P-seat 

PLS truck 

t 

+ 

x on0 13.038 
31.75 Y 0.00 13.038 

2 0.1011.063 

X 0.00 13.827 
a.00 Y 0.00 13.827 

2 0.10 I 1.340 

X 0.00 14.823 
50.40 Y 0.00 14.823 

2 0.08 I 1 BBS 

x 0.00 16.076 

63.50 
; y~;;.y; . . 

0.1 1.0 RMSff DPB ratio ‘10. 
I I I I ,,#,I I I I IIlll 

17-MAY-94 13:19:04 I I t I ,a 0 I I, I I, I ,I 1, # f I r I I, 19 18, 1 I I I, I II 4 

-20 -10 0 (deciBelsI 10 20 

Course: #4 APG 
Speed: 10 mph 
Note: HHA of PLS truck, passenger (seat) 
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USAARL B ummary of ar is 
per ISO-2631* guide RUN-36 D-seat 
whole-body vibratio.. A; 

17-MAY-94 x3:19:04 

Sensor.... D-seat 
Course.... #4 APO 
Speed..... 10 mph 
Vehicle... PLS truck 
Date...... May 21, 1992 
Note...... HHA of PLS truck, driver (seat) 

Third-octave bands with greatest Durations of WBV exposure 
weighted RMS accelerations (m/s2) before reaching IS0 limits* 

(given in hours:minutes) 
X: Longitudinal 

(Hz) actual weighted COMFORT FATIGUE HEALTH 

63.50 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
50.40 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
40.00 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
31.75 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
25.20 0.0000 0.0000 0:Ol 0:Ol 0:Ol 

Y: Transverse 

(Hz) actual weighted COMFORT FATIGUE HEALTH 

63.50 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
50.40 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
40.00 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
31.75 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
25.20 0.0000 0.0000 0:Ol 0:Ol 0:Ol 

2: Vertical 

(Hz) actual weighted COMFORT FATIGUE HEALTH 

4.00 0.5600 0.5600 0:24 3:31 9t23 
2.00 0.6500 0.4596 0:38 4:43 12:ll 
3.17 0.4700 0.4184 0:47 5:24 13:45 
6.35 0.3700 0.3700 1:02 6:26 16:02 
5.04 0.3600 0.3600 1:06 6:41 16~37 

+ International Standards Organisation IS0 2631: Comfort . . . Reduced comfort boundary 

Fatigue . . . Fatigue-decreased proficiency boundary 

Health . . . Health and safety exposure limit 
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HSEL: Health and safety ex~~ure limit 
FDPB: FatQwdecresred wflcienw bcnmd~ 

RCB: Reduced comforf boundw 
RMS: Vibration R.M.S. acwkmtion Im/sZ) 

x: LonQitudiMl 

Y: Tmnsveme 

z: vertical 

RUN-36 

May 21,1992 

D-seat 

PLS truck 

. 

X 0.00 13.827 
40.00 Y 0.0013.827 

2 0.09 I 1.340 

X 0.00 14.023 
50.40 Y 0.00 14.023 

2 0.07 I 1.600 

x 0.00 i6.076 
63.50 Y O.OO 16.076 

.2 0.0612.127 
0.1 1.0 RMWFDPB ratio 10. 

1 I I I I IIll I ,,,#I 
17_MAY-94 13:19:04 1 I I I, I II I,(1 11 I’ ” ’ I ‘1 “I”” 1 I I 8 I , I 1 8 I 

-20 -10 0 (deciBelsI 10 20 

Course: #4 APG 
Speed: 10 mph 
Note: HT3A of PLS truck, driver (seat) 
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USAARL summary of analysis 
per ISO-2631f guideline on 
whole-body vibration (NW) 

RUN-38 P-eeat 

17-MAY-94 13:19:05 

Sensor.... P-seat 
Course.... #4 APO 
Speed..... 5 mph 
Vehicle... PLS truck 
Date...... May 21, 1992 
Note...... HHA of PLS truck, passenger (seat) 

Third-octave bands with greatest 
weighted RMS accelerations (m/s21 

Durations of WHV exposure 
before reaching IS0 limits* 

(given in hours:minutes) 
x: Longitudinal 

(Hz) actual weighted COMFORT FATIGUE HEALTH 

63.50 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
50.40 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
40.00 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
31.75 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
25.20 0.0000 0.0000 0:Ol 0:Ol 0:Ol 

Y: Transverse 

(Hz) actual weighted 

63.50 0.0000 0.0000 
50.40 0.0000 0.0000 
40.00 0.0000 0.0000 
31.75 0.0000 0.0000 
25.20 0.0000 0.0000 

COMFORT FATIGUE HEALTH 

0:Ol 0:Ol 0:Ol 
0:Ol 0:Ol 0:Ol 
0:Ol 0:Ol 0:Ol 
0:Ol 0:Ol 0:Ol 
0:Ol 0:Ol 0:Ol 

2: Vertical 

(Hz) actual weighted COMFORT FATIGUE HEALTH 

2.00 1.2900 0.9122 0:Ol 1:37 4r46 
1.00 0.8300 0.4150 0:48 5:28 13:53 
6.35 0.2700 0.2700 1:49 9:53 23:37 
4.00 0.2500 0.2500 2:03 10:57 25:52 
3.17 0.2600 0.2315 2:19 12:07 28:22 

l International Standards Organization IS0 2631: Comfort Reduced comfort boundary . . . 
Fatigue . . . Fatigue-decreased proficiency boundary 

Health . . . Health and safety exposure limit 
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HSEL: Hsalth and ratsty exposure llmlt 
FDP9: Fnl~aased pmWancy boundmy 

RCB: Reduced Comfort bowdaly 

x: Lor@tudinal 

y: Trrnsvrns 

RMS: Vibratkm R.M.S. &x&mtlcm W&.21 ZVerticd 

RUN-38 P-seat 

May 21, 1992 PLS truck 

x 0.00 13.038 
31.75 Y o.OD13.039 

Z 0.09 I 1 .OS3 

X 0.00 13.027 
a.00 Y 0.00 13.927 

Z 0.10 il.340 

X 0.00 14.023 
50.40 Y 0.00 14.923 

z 0.09 I 1.899 

x 0.00 19.079 
63.50 Y O.OO 10.079 

Z 0.06 I 2.127 
0.1 1.0 RMSIFDPB ratio 10. 
I I I I IIIII I I i IIIII 

17MAY-94 13:19:06 1, I I, I1 I,, I I 18 ,I ) 11, I I B 1 ,’ 11 I, 1 II I,11 1 ’ 

-20 -10 0 (deciBels) 10 20 

Course: #4 APG 
Speed: 5 mph 
Note: HHA of PLS truck, passenger (seat) 
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USAARL summary of analysis 
per ISO-2631* guideline on RUN-38 D-seat 
whole-body vibration (NEW) 

17-MAY-94 13:19:05 

Sensor.... D-seat 
Course.... #4 APO 
Speed..... 5 mph 
Vehicle... PLS truck 
Date...... May 21, 1992 
Note...... HHA of PLS truck, driver (seat) 

Third-octave bands with greatest Durations of WFW exposure 
weighted RMS accelerations (m/s21 before reaching IS0 limits* 

(given in hours:minutes) 
x: Longitudinal 

(Hz) actual weighted COMFORT FATIGUE HEALTH 

63.50 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
50.40 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
40.00 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
31.75 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
25.20 0.0000 0.0000 0:Ol 0:Ol 0:Ol 

l 

Y: Transverse 

(Hz) actual weighted COMFORT FATIGUE HEALTH 

63.50 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
50.40 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
40.00 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
31.75 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
25.20 0.0000 0.0000 0:Ol 0:Ol 0:Ol 

z: Vertical 

1 (Hz) actual weighted COMFORT FATIGUE HEALTH I 

3 

s 

2.00 1.3400 0.9435 0:Ol 1:30 4:31 
1.00 0.8700 0.4350 0:42 5:07 13:04 3.17 0.3800 0.3383 1:14 7:18 17:55 0 

4.00 0.2800 0.2800 1:42 9:26 22~37 
5.04 0.2300 0.2300 2:20 12:12 28:32 * 

l International Standards Organization IS0 2631: Comfort Reduced comfort boundary . . . 
Fatigue . . . Fatigue-decreased proficiency boundary 

Health . . . Health and safety expoeure limit 
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HSR: Health and safety utpoOUre hit x: Lcqhdind 
mm: Fat@mdewd vrm boundary 

RCB: Reduced comfort bolmdatY 
y: Transverse 

RMS: vibmtlon R.M.S. rccaleratlon h/s21 z: veftical 

RUN-38 

MBy 21,1992 

D-seat 

PLS truck 

x 31.75 0.00 13.038 
Y 0.00 13.038 
2 0.09 I 1.063 

x 0.00 13.627 
a.00 Y 0.00 13.627 

2 0.09 I 1.340 

X 50.40 0.06 14.623 
Y 0.0014.623 
2 0.07 I 1 ma 

x 0.00 16.076 
53.50 Y 0.0016.076 

2 0.06 I 2.127 
0.1 1.0 RMS/F DPB ratio 10. 
I 1 I I I ,,,I1 I I I,,,l 

17MAY-94 193999 8 11, I I I I, I, I I ,a I II, I II I ,I I I r, I I 11 ,’ I I I 

-20 -10 0 (deciBels) 10 20 

Course: #4 APG 
Speed: 5 mph 
Note: HHA of PLS truck, driver (seat) 

8'3 



USAARL summary of analysis 
per ISO-2631* guideline on RUN-40 P-seat 
whole-body vibration (NW) 

17-MAY-94 13:19:06 

Sensor.... P-seat 
Course.... #4 APO 
Speed..... 8-h 
Vehicle... PLS truck 
Date...... May 20, 1992 
Note...... HHA of PLS truck, passenger (seat) 

Third-octave bands with greatest Durations of WHV exposure 
weighted RMS accelerations (m/s21 before reaching IS0 limits* 

(given in hours:minutes) 
x: Longitudinal 

(Hz) actual weighted COMFORT FATIGUE HEALTH 

63.50 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
50.40 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
40.00 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
31.75 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
25.20 0.0000 0.0000 0:Ol 0:Ol 0:Ol 

Y: Transverse 

(Hz) actual weighted COMFORT FATIGUE HEALTH 

63.50 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
50.40 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
40.00 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
31.75 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
25.20 0.0000 0.0000 0:Ol 0:Ol 0:Ol 

2: Vertical 

(Hz) actual weighted COMFORT FATIGUE HEALTH 

2.00 1.8500 1.3081 0:Ol 0:48 2:46 
4.00 0.4800 0.4800 0:34 4:26 11:30 
3.17 0.4500 0.4006 0:51 5:46 14:30 
6.35 0.2800 0.2800 1:42 9:26 22~37 
1.00 0.5600 0.2800 1:42 9:26 22:37 

l International Standards Organization IS0 2631: comfort . . . Reduced comfort boundary 
Fatigue . . . Fatigue-decreaeed proficiency boundary 

Health . . . Health and safety exposure limit 
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t 

w 

HSEL: Hsalth and safety exposure hit x:L.w@whl 
FDF3: FM@mdecf~ mfiaiency bwndaw 

RCB: Raducsd Comfoft bowdary 
y: Tray 

RMS: vibration R.M.S. -rtloll hnh2l z: vettkal 

x 0.00 13.038 
31.75 Y 0.00 13.039 

2 0.10 Il.093 

X 0.00 13.027 
a.00 Y 0.00 13.927 

2 0.07 I 1.340 

X 0.00 14.923 
50.40 Y 0.00 14.023 

2 0.00 I 1 .s90 

x 0.00 I6.078 
63.50 Y 0.00 19.079 

2 0.06 12.127 

17_MAY-94 13:19:09 

RUN-40 
uirir 7n IQQ7 

Course: #4 APG 
Speed: 8 mph 
Note: HHA of PLS truck, passenger (seat) 

a5 



USAARL 8 ummary of analysis 
per ISO-2631* guideline on RUN-40 D-seat 
whole-body vibration (WBV) 

1'1~MAY-94 13:19:06 

Sensor.... D-seat 
Course.... #4 APG 
Speed..... 8-h 
Vehicle... PLS truck 
Date...... May 20, 1992 
Note...... HHA of PLS truck, driver (seat) 

Third-octave bands with greatest Durations of WBV exposure 
weighted RMS accelerations (m/s21 before reaching IS0 limits* 

(given in hours:minutes) 
x: Longitudinal 

(Hz) actual weighted COMFORT FATIGUE HEALTH 

63.50 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
50.40 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
40.00 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
31.75 . 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
25.20 0.0000 0.0000 0:Ol 0:Ol 0:Ol 

Y: Transverse 

(Hz) actual weighted COMFORT FATIGUE HEALTH 

63.50 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
50.40 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
40.00 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
31.75 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
25.20 0.0000 0.0000 0:Ol 0:Ol 0:Ol 

z: Vertical 

(Hz) actual weighted COMFORT FATIGUE HEALTH 
I 

2.00 2.1100 1.4920 0:Ol 0:36 2:15 
4.00 0.3200 0.3200 1:22 7:52 19:13 1.00 0.6100 0.3050 1:29 8:23 20:22 'i 

6.35 0.2900 0.2900 1:37 9:oo 21:40 
3.17 0.3100 0.2760 1:45 9:37 23:00 +, 

l International Standards Organization IS0 2631: comfort Reduced comfort boundary . . . 

Fatigue . . . Fatigue-decreased proficiency boundary 

Health . . . Health and safety exposure limit 
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HSEL: Health and safetv emmsure limit x: Lono- 

i 

c 

X 0.00 13.827 

40.00 
; o”J3g.g . . 

X 0.00 14.023 
50.40 Y 0.00 14.323 

2 0.08 I 1 .SB0 

X 0.00 18.078 
63.50 Y O.OO 18.078 

2 0.06 12.127 
0.1 1.0 RMSIFDPB ratio 10. 

17MAY-94 13:19:06 
1 I I I I IIIII I I I lIneI 

I I I I, I I I I, I I I I ,I I I I, I I II ,a II I, 11 II,11 1 ’ 
-20 -10 0 (dBCiBBiB) 10 20 

Course: #4 APG 
Speed: 8 mph 
Note: HHA of PLS truck, driver (seat) 



USAARL 8 ummary of analysis 
per ISO-2631* guideline on 
whole-body vibration (NEW) 

RUN-43 P-seat 

17-MAY-94 13:19:08 

Sensor.... P-seat 
Course.... #4 APO 
Speed..... 13 mph 
Vehicle... PLS truck 
Date...... May 20, 1992 
Note...... HHA of PLS truck, passenger (seat) 

Third-octave bands with greatest Durations of WBV exposure 
weighted RMS accelerations (m/s21 before reaching IS0 limits* 

(given in hours:minutes) 
x: Longitudinal 

(Hz) actual weighted COMFORT FATIGUE HEALTH 

63.50 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
50.40 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
40.00 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
31.75 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
25.20 0.0000 0.0000 0:Ol 0:Ol 0:Ol 

Y: Transverse 

(Hz) actual weighted 

63.50 0.0000 0.0000 
50.40 0.0000 0.0000 
40.00 0.0000 0.0000 
31.75 0.0000 0.0000 
25.20 0.0000 0.0000 

COMFORT FATIGUE HEALTH 

0:Ol 0:Ol 0:Ol 
0:Ol 0:Ol 0:Ol 
0:Ol 0:Ol 0:Ol 
0:Ol 0:Ol 0:Ol 
0:Ol 0:Ol 0:Ol 

z: Vertical 

(Hz) actual weighted COMFORT FATIGUE HEALTH 

4.00 1.3800 1.3800 0:Ol 0:42 2:32 
3.17 1.0400 0.9258 0:Ol 1:35 4:39 
2.00 0.8200 0.5798 0:22 3:20 8~57 
5.04 0.5500 0.5500 0:28 3:38 9:37 
6.35 0.4300 0.4300 0:44 5:13 13:15 

l International Standards Organization IS0 2631: Ccmfort Reduced comfort bomdary . . . 
Fatigue . . . Fatigue-decreased proficiency boundary 

Health . . . Health and safety exposure limit 

i 
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IISEL: twth and safety expomrI Ilnlit 
FDPB: Fati9wAecr.snse.d pmfkiency boundary 

RCB: Reduced comfort boundary 
RMS: Vibrnion R.M.S. acceleration (m/r21 

x: LonQitudind 
y: Transverse 

z: Vwtlcal 

RUN-43 
Mmv 7n lQQ7 

P-seat 
DI C +n~.& 

i 

‘c 

x 0.00 13.827 

40.00 ; go;;.;,' . . 
X 

50.40 
0.00 14.823 

Y 0.00 14.823 
2 0.09 I 1.688 

X 0.00 16.076 
63.50 Y o.oo 16.070 

2 0.07 I 2.127 

0.1 1 .o RMWFDPB ratio 10. 
I I I I I IIIII I I I IIIII 

17_MAY-94 13:19:08 I, I I ,a I I I, 1 I I t ,I I I I, 1 I I I ,I I II, 11 I I, I1 11 I 

-20 -10 0 (deciBels) 10 20 

Course: #4 APG 
Speed: 13 mph 
Note: HHA of PLS truck, passenger (seat) 
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USAARLS ummary of analysis 
per ISO-2631* guideline on RUN-43 D-seat 
whole-body vibration (WHV) 

17-MAY-94 13:19:08 

Sensor.... D-seat 
Course.... #4 APG 
Speed..... 13 mph 
Vehicle... PLS truck 
Date...... May 20, 1992 
Note...... HHA of PLS truck, driver (seat) 

Third-octave bands with greatest 
weighted RMS accelerations (m/s21 

Durations of NW exposure 
before reaching IS0 limits* 

(given in hours:minutes) 
x: Longitudinal 

(Hz) actual weighted COMFORT FATIGUE HEALTH 

63.50 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
50.40 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
40.00 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
31.75 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
25.20 0.0000 0.0000 0:Ol 0:Ol 0:Ol 

Y: Transverse 

(Hz) actual weighted COMFORT FATIGUE HEALTH 

63.50 0.0000 0.0000 Q:Ol 0:Ol 0:Ol 
50.40 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
40.00 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
31.75 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
25.20 0.0000 0.0000 0:Ol 0:Ol 0:Ol 

2: Vertical 

(Hz) actual weighted COMFORT FATIGUE HEALTH 

4.00 1.3700 1.3700 0:Ol 0:44 2:34 
5.04 1.0000 1.0000 0:Ol 1:22 4:09 
3.17 1.0000 0.8902 0:Ol 1:40 4:56 
6.35 0.6400 0.6400 0:16 2:53 7:50 
2.00 0.6900 0.4879 0:33 4:20 11:15 

l International Standards Organization IS0 2631: Comfort . . . Reduced comfort boundary 

Fatigue . . . Fatigue-decreemd proficiency boundary 

Health . . . Health and safety exposure limit 

90. 



HSEL: Health and safety exposure limit x: Longitudinal 
FDPS: Fstiguedea~ed proficiency boundary 

RCB: Rrduced comtoft boundmy 
y: Tra- 

FM.9 Vibration R.M.S. accataration h/s21 z: vwtlcal 

RUN-43 
Mav 7n 19Q7 

D-seat 

X 0.00 13.827 
40.00 Y 0.00 13.827 

z 0.oS11.340 

X 
50.40 

0.00 14.823 
Y 0.00 14.023 
2 0.10 I 1.608 

x 0.00 16.076 
63.50 Y o.oo 10.076 

2 0.07 12.127 

0.1 1.0 RMSlFDPB ratio 10. 
I I I I ,,,,I I I I 1,111 

17_MAY-94 13:19:00 I, I I, 0 I I I, I I I I, I I I I, I I r I, I I I I ,’ I 81 ,’ 1 I ! 

-20 -10 0 (deciBels) 10 20 

Course: #4 APG 
Speed: 13 mph 
Note: HHA of PLS truck, driver (seat) 
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USAARLS ummary of analysis 
per ISO-2631* guideline on 
whole-body vibration (WBV) 

RUN-45 P-seat 

17-MAY-94 13:19:09 

Sensor.... P-seat 
Course.... #4 APO 
Speed..... 9 mph 
Vehicle... PLS truck 
Date...... May 20, 1992 
Note...... BRA of PLS truck, passenger (seat) 

Third-octave bands with greatest Durations of WBV exposure 
weighted RMS accelerations (m/s21 before reaching IS0 limits* 

(given in hours:minutes) 
x: Longitudinal 

(Hz) actual weighted COMFORT FATIGUE HEALTH 

63.50 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
50.40 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
40.00 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
31.75 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
25.20 0.0000 0.0000 0:Ol 0:Ol 0:Ol 

Y: Transverse 

(Hz) actual weighted 

63.50 0.0000 0.0000 
50.40 0.0000 0.0000 
40.00 0.0000 0.0000 
31.75 0.0000 0.0000 
25.20 0.0000 0.0000 

COMFORT FATIGUE HEALTH 

0:Ol 0:Ol 0:Ol 
0:Ol 0:Ol 0:Ol 
0:Ol 0:Ol 0:Ol 
0:Ol 0:Ol 0:Ol 
0:Ol 0:Ol 0:Ol 

2: Vertical 

(Hz) actual weighted COMFORT FATIGUE HEALTH 

2.00 1.5200 1.0748 0:Ol 1:13 3:45 
3.17 0.6500 0.5786 0:22 3:21 9:oo 
4.00 0.5300 0.5300 0:30 3:49 10:07 
6.35 0.2400 0.2400 2:12 11:33 27:lO 
2.52 0.2900 0.2302 2:20 12:ll 28:32 

l International Standards Organization IS0 2631: comfort Reduced comfort boundary . . . 

Fatigue . . . Fatigue-decreased proficiency boundary 

Health . . . Health and safety exposure limit 
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USAARL summary of analysis 
per ISO-2631* guideline on 
whole-body vibration (NW) 

RUN-45 D-seat 

I?-MAY-94 13:19:09 

Sensor.... D-seat 
Course.... #4 APG 
Speed..... 9 mrph 
Vehicle... PLS truck 
Date...... May 20, 1992 
Note...... HHA of PLS truck, driver (seat) 

Third-octave bands with greatest Durations of NEW exposure 
weighted RMS accelerations (m/s21 before reaching IS0 limits* 

(given in hours:minutes) 
x: Longitudinal 

(Hz) actual weighted COMFORT FATIGUE HEALTH 

63.50 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
50.40 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
40.00 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
31.75 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
25.20 0.0000 0.0000 0:Ol 0:Ol 0:Ol 

Y: Transverse 

(Hz) actual weighted COMFORT FATIGUE HEALTH 

63.50 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
50.40 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
40.00 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
31.75 0.0000 0.0000 0:Ol 0:Ol 0:Ol 
25.20 0.0000 0.0000 0:Ol 0:Ol 0:Ol 

z: Vertical 

(Hz) actual weighted COMFORT FATIGUE HEALTH I 

2.00 1.4300 1.0112 0:Ol 1:22 4:05 
3.17 0.7100 0.6321 0:18 2:56 8:00 
4.00 0.6300 0.6300 0:18 2:57 8:00 
7.94 0.3100 0.3100 1:25 8:12 20:oo 
6.35 0.2800 0.2800 1:42 9:26 22:37 

h 

I’ 
- 

l International Standards Organization IS0 2631: comfort . . . Reduced comfort boundary 

Fatigut . . . Patigut-dtcrtaetd proficiency boundary 

Health . . . Health and saftty expoture limit 

94 



c 

b 

-r 

HSEL: Health and safety exposure limit 
FOFB: Fati~w-decreswd umficiencv bounduy 

RCB: Reduced canfotl boundary 
SM.9 Vibration R.M.S. acceleration lmh21 

RUN-45 P-seat 

May 20,1992 PLS truck 

(Hz) RMs/Fws 

x 0.00 10.191 
1 .oo Y 0.00 to.191 

2 0.30 IO.636 

x 0.00 10.191 
1.26 Y o.W/o.191 

2 0.03 IO.477 

x 0.00 IO.191 
1.59 Y 0.00 10.191 

2 0.22 IO.426 

2.00 
x 0.00 IO.191 
Y 0.00 IO.191 
2 1.52 IO.379 

X 0.00 IO.241 
2.52 Y 0.00 IO.241 

2 0.29 IO.330 

x 0.00 IO.303 
3.17 Y 0.W10.303 

2 0.65 IO.301 

x 0.00 to.303 
4.00 Y 0.00 10.383 

2 0.63 IO.288 

x 0.00 IO.482 
5.04 Y 0.00 lOAS 

2 0.19 I 0.260 

x 0.00 lO.SOS 
6.35 Y 0.00 10.608 

2 0.24 IO.268 

x 0.00 IO.760 
7.94 Y 0.00 IO.760 

2 0.22 10.280 

x 0.00 IO.957 

10.00 
; y;.;;; . . 

x 0.00 I 1.208 
12.60 Y 0.00 I 1.206 

2 0.10 I 0.422 

x 0.00 Il.blS 
15.07 Y 0.0011.819 

2 0.16 IO.631 

20.00 
x 0.00 Il.914 
Y 0.0011.814 
2 0.09 IO.670 

X 0.00 12.411 
25.20 Y 0.00 12.411 

2 0.11 IO.044 

x 0.00 13.038 
31.75 Y O.Wl3.038 

2 0.13 Il.003 

X 0.00 l3.S27 
40.00 Y 0.00 13.827 

2 0.70 I 1.340 

X 0.00 14.023 
50.40 Y 0.00 14.823 

2 O.OS/1.68S 

x 0.00 16.076 
63.50 Y 0.w10.07S 

2 0.06 12.127 

17_MAY-94 13:1999 

0.1 1.0 RMS/FDPB ratio 10. 
I I I I I ,,,,I I I I I ,,,,I 

I I I I, 8 I I I, I I I,, I, a ,, I, I I, I I I I,, I I I, 8, I ,, 

-20 -10 0 (decbels) 10 20 

Course: #4 APG 
Speed: 9 mph 
Note: HI-IA of PLS truck, passenger (seat) 
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HSEL: Health and safety exposure limit 
FDPB F~dofkiencvbwnduy 

RCB: Reduced cmlfort bcadary 

x: Lon!Jiinrl 

Y: Transvae 

RMS: Vibration R.M.S. acc*eralon (mh2) 
Z: Verticad 

RUN-45 D-seat 

May 20,1992 PLS truck 

X 0.00 13.027 
40.00 Y O.CXI 13.827 

2 0.09 I 1.340 

X 0.00 14.023 50.40 Y 0.00 14.823 
2 0.08 I 1 A80 

x 0.00 16.076 
63.50 Y 0.00 16.076 

2 0.06 12.127 
0.1 1 .o RMSIFDPB ratio 10. 
I I I I I IIlll I I1 IIll 

17MAY-94 13:lSEoS I I I I, I I I I, I I I I, I II I,1 ’ 1 ’ I’ ” ‘I 1’ “I”” 1 
-20 -10 0 (decbels) 10 20 

Course: #4 APG 
Speed: 9 mph 
Note: HHA of PLS truck, driver (seat) 
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